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Description 

BACKGROUND OF THE INVENTION 
5 1. Field of the Invention 
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conju'gates^^e attSe^^^^^^^ ''^'^'^ ^ ^^^^ ^ se^-immo.ating space, an'd which 



conjugates are activated by lysosomal enzymes. 
2. Description of the Art 



« certain cases. howZCrtl ~rml^^^^ ''^'^'^ ^^^'"^^ '"'""^ -"tig' ns. In 

tibodies to the drug or duH) fhe Sorct stL. fr. r °' ^^^^ ""^'"9 ^^e an- 

s^r£rd~~ 

liaiL^sHra s T^^^^^^^^ 
«> substance is provided. ^ cleavable) attachment of the diagnosticrtherapeutic agent to a targeting 

Saz"^"^"'"'" "-P^^-g - biodegradable polymers, carrier, such as po^glutamic acid, are described in WO 



[0005] In Umemoto et al.. Int. J. Cancer Vol 43 677-f5ft4 /iQftQ\ « r^^tu * 

norubic 
[0007] 



rnnniii d^k. i . * r'«K"'^« ci.,u cvdiudieu lor its in vitro cytotoxicitv 

[0006 Poly-L-glutamic acid derivates are used in Tsukada et al JNCI Vol 73 721 mq«^. f • • 
norubicin with an affinity-purified horse antibody to rat a-fetoproteln ^ ^ ' conjugating dau- 



SUMMARY OF THE INVENTION 
[0009] 



50 



55 



IOC,., ,„ ,„«,»., ^p,« p^,,, ,„^„„ , ^ ^ I ^ ^ ^ 
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pharmaceutical compositions and methods for delivering the conjugates to target cells In which a modification in bio- 
logical process is desired, such as in the treatment of diseases such as cancer. 

[0019] The present invention also provides a method for delivering to the site of tumor cells in a warm-blooded animal 
an active antitumor drug by administering to said warm-blooded animal the drug-ligand conjugate according to this 
5 invention. 

[0020] In one embodiment the drug moiety is an anthracycline antibiotic, the ligand Is an antibody, is p-amlnobenzyl- 
carbamoyl, Y is Phe, and Z is Lys. 

[0021] In a prefen-ed embodiments the anthracycline drug moiety is doxombicin, the ligand moiety is a chimeric 
antibody, the spacer moiety is p-aminobenzyl-carbamoyi, Y is Phe, and Z is Lys. 
10 [0022] In another preferred embodiment the drug moiety is taxol, the ligand is an antibody, Y is Phe, is Lys. 

[0023] In another preferred embodiment the drug moiety Is mitomycin C, the ligand is an antibody, Y Is Phe, and Z 
is Lys. 

[0024] The above and other aspects of the present Invention are achieved by derivatlzing an antitumor agent linked 
to a ligand through a peptide tinker, made up of a protein peptide sequence and a self-immolating spacer, at a reactive 

'5 site appropriate for inhibiting the phamnacologlcal activity of the antitumor agent to thereby convert the antitumor agent 
into a pharmacologically inactive peptidyl derivative conjugate. The peptide linker has an amino acid residue sequence 
specifically tailored so as to render the peptidyl derivative a selective substrate for drug-activating enzymatic cleavage 
by one or more lysosomal proteases, such as cathepsin B, C or D. The enzymatic cleavage reaction will remove the 
peptide linker moiety from the drug conjugate and effect release of the antitumor agent in pharmacologically active 

20 form selectively at the tumor site. In comparison with ligand-drug linkers whfch rely on simple acid hydrolysis for drug 
release this new method provides significantly less systemic toxicity due to premature linker hydrolysis in the blood, 
consequently a greater amount of drug is delivered to the tumor site, and the method results in a longer storage life 
and simplified handling conditions for the conjugate. 

[0025] The drug-ligand conjugates of the present invention show significantly less systemic toxicity than biparte 
25 conjugates and free drug. The conjugates of the invention retain both specificity and therapeutic drug activity for the 
treatment of a selected target cell population. They may be used in a phannaceutical composition, such as one com- 
prising a phamiaceuticaliy effective amount of a compound of Fomiula (I) below, associated with a pharmaceutically 
acceptable canrier, diluent or excipient. 

30 BRIEF DESCRIPTION OF THE DRAWINGS 

[0026] Figure 1 illustrates the expression of the BR96 in the L2987 lung line, the A2780 ovarian line and the HCT116 
colon line. 

[0027] Figure 2 shows the potency of the BR96-doxorubicin conjugate and unconjugated doxorubtein. 

35 

DETAILED DESCRIPTION OF THE INVENTION 

[0028] The following detailed description is provided so that the invention may be more fully understood. 
[0029] The present invention provides novel drug-ligand conjugates composed of a ligand capable of targeting a 
40 selected cell population, and a drug connected to the ligand by a peptide linker. The peptide linker is made up of an 
acyl unit and a protein peptide sequence. The peptide linker also contains a self-innmolating spacer, which spaces the 
drug and the protein peptide sequence. 

[0030] The ligand molecule can be an immune reactive protein such as an antibody, or fragment thereof, a non- 
immunoreactive protein, or peptide ligand such as bombesin or, a binding ligand recognizing a cell associated receptor 
45 such as a lectin, or any protein or peptide that possesses a reactive sulf hydryl group (-SH) or can be modified to contain 
such a sulfhydryl group. The acyl unit is linked to the ligand via a thioether bond, and the drug is linked to the linker 
via a functional group selected from primary or seconday amine, hydroxyl, sulfhydryl, carisoxyl, aldehyde or ketone. 
[0031] A conjugate of the present invention is represented by general Fonmula (I): 

50 



S5 In whfch 

L is a ligand; 
A Is an acyl unit; 
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Y is an amino acid; 
Z is an annino add; 
B is a self-immolative spacer; 

nrLaLl^^'XTar:;*;:::^^^^^ ^P--«- ^^-^^ the abbreviat^ns and 

acids referee to are i th^L^ruls ot^^^^^^^^^ ^"'^ "^''^ ^"'^ '''^ 

[00341 The abbreviations used in the present application, uniess othe^ise indicated are as follows: 

o£:!.^^-^:.ZLT''' '""^ ^"^'°^-*-V.; Arg: L-arglnlne; Boc: t-buty,oxycarbonyl; C«: L-c«rui.ine: 
a^- e:X;~^^^^ '--on; DCU: d^iohexyiurea; O.EA: di^ropyiethy,- 

rr^^"°'^ N-ethoxycarbony,.2.ethoxy-1.2.dihyd- 

noUrlca;id;(^;:S?SB;N.h^^^^^^^^ 

density lipoprotein; lie: L-lsoleucine; Leu: lTuc flys t^^^^^^ spectroscopy; LDL: low 

acetioaL; PNP: p.n«rophenol; TPA: triSuoro- 

Z: benzyloxycarbonyl. ' 



THE PEPTIDE LiNKFR 
[0035] 



whfch spaces the protein peptide and the ^ ^ " """^ ^ setf-immolating spacer 



THE PROTEIN PEPTIDE SEQUENCE 
[0037] In the conjugate of Formula I, 



be employed. ' ^''^^P^P^'*^® '°ng as eight amino acid residues may also suitabV 
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tinkers for use In the present invention are those which are optimized toward the proteases, cathepsin B, C and D. 
Cathepsin B was shown to release DOX from the conjugate at pH 5.3 (37*C) with (t^/2 = 3 0 hrs.). 



[0043] The drug-conjugates in accordance with the present Invention employ an intenmediate self-immolative spacer 
moiety which spaces and covalently links together the'drug moiety and the protein peptide moiety. A self-immolative 
spacer may be defined as a bifunctlona) chemical moiety which is capable of covalently linking together two spaced 
chemical moieties into a nomnally stable tripartate molecule, releasing one of said spaced chemical moieties from the 

10 tripartate molecule by means of enzymatic cleavage; and following said enzymatic cleavage, spontaneously cleaving 
from the remainder of the molecule to release the other of said spaced chemical moieties. In accordance with the 
present invention, the self-immolative spacer is covalently linked at one of its ends to the protein peptide moiety and 
covalently linked at its other end to the chemical reactive site of the drug moiety whose derivatization inhibits pharma- 
cological activity, so as to space and covalently link together the protein peptide moiety and the drug moiety into a 

IS tripartate molecule whk;h is stable and pharmacologk:atly Inactive In the absence of the target enzyme, but which Is 
enzymatically cleavable by such target enzyme at the bond covalently linking the spacer moiety and the protein peptide 
moiety to thereby effect release of the protein peptide moiety from the tripartate molecule. Such enzymatic cleavage, 
in turn, will activate the self-immolating character of the spacer moiety and initiate spontaneous cleavage of the bond 
covalently linking the spacer to the drug moiety, to thereby effect release of the drug in pharmacologically active form. 

20 [0044] In the conjugate of Fomnula I, 

there is a spacer which spaces and covalently links together the drug moiety and the amino acid, in which the spacer 
B is linked to the drug moiety via the T moiety, and which may be represented by the compounds of Formulae (III), 
(IV), (V) or (VI): 



THE SPACER 
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30 




35 



Fonoala (IIX) 



in whteh T Is O, N or S, 



40 



— HN— R'— COT— 



Formula (IV) 



In whteh T is O, N or S, and 



45 



W is C.,-C5 alkylene 



50 




Formula (V) 



55 



( J. Med. Chem. , 27: 1447 (1984)) in which T is O, N or S, and 
R2 isHor C1-C5 alkyi, 
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10 



Fonmila (Vl) 



or 
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a spacer moiety represented by the Formula (VII) 



^►-OCO 




(VII) 

wherein T is O, S or N. and wherein the arrows indicate the linkage to the neighbouring groups 

or unbranched hydrocarbon chain havina V^nf«; „th!„ • ^i^^s a'Mene" is meant to include brached 

to methylene, ethylene toproprnr^^^^^ '° '"'^'"'^'"S "-^'^d 

neopenjiene. U dimet^P^S^^^^^^^^^ ""P^^^'^-' ''P-'V'--- 




50 



Formula (Ilia) 

sTd byteTo^iTvar'"^ ""^'^ ''^ '"^^"^^ ^^^^^^ «ABA and repre- 




[00481 Yet another preferred spacer moiety suitable for use in the 



present invention is derived from a,a-dimethyl 
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GABA and represented by the Fomnula (IVb): 




Formula (IVb) 



[0049] Another preferred spacer moiety suitable for use in the present invention Is derived from p,p-dimethyl GABA 
and represented by the Fomiula (IVc): 



wherein T In each of the above-mentioned fonmulae originates from the drug moiety. 
THE ACYLUNIT 

[0050] In the conjugate of Fonnula (1), the acyl unit "A" is linked to the ligand via a sulfur atom derived from the ligand. 
Representative of conjugates of this invention are compounds of Formulae (IXa), (IXb), (IXc), (IXd) and (IXe), which 
"A" is the compound in brackets. 





A 



Foraula (IXa) 



in which q is 1-10, and L, Y, Z, B, D, and m are as previously defined; 
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10 




Poraula (ixb) 



'5 made from succlnM^^ 4-(N-maleimidomethyl)^yclohexane-1-carboxylate (SMCC) (Pierce Catalog p £-15 (1992)) 
wherein L, Y, 2. B, D, and m are as previouly defined; ^ ^ ^ 
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m 9^ • 



Formula (iXc) 

made from m-maleimidobenzoyl-N-hydroxysuccinlmide ester (MBS) (Pierce Catalog p. E-16 (1992)) wherein L Y ' 
B, D, and m are as previously defined- a h c ■ o u wnerein L, Y, . 



45 



(CH2)3-CO- -Y- 



Formula (ixd) 



50 made from succinlmidyl 4>(p-maleimidophenyl)butyrate (SMPB) (Pierce catalog p. E-18 (1992) wherein L Y Z B D 
and m are as previously defined; ^ wnerein l. y, ^, b, d, 



55 
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-CH2-C 



Formula (IXe) 

made from N'Succinimidyl(4-lodoacetyl)amlnobenzoate (SIAB) (Pierce catalog p. E-17 (1992)), wherein L, Y, Z, B, D, 
and m are as previously defined; or 

A Is a compound that joins up to the peptide and is United to the ligand via a sulfur atom derived from the ligand, 

and a sulfur atom derived from the acyl unit to fonn a dithio link. 

Representative of conjugates of this invention are compounds of Fonnulae (Xa), (Xb) and (Xc) 



L-|-s— I 



(CH^fe-COj-Y-Z-B-D 
Fonmila (Xa) 



made from N-succlnimidyl 3-(2-pyridyldlthio)propionate (SPDP) (Pierce catalog p. E-13 (1992)), wherein L, Y, Z, B, D, 
and m are as previously defined; 



CH3 

*'-\-^r^ V-C< 



Fonmala (Xb) 



made from 4-succlnimidyloxycarbonyl-a-methyl-a-(2-pyrldyldlthio)-toluene (SMPT) (Pierce catalog p. E-12 (1992)), 
wherein L, Y, Z, B, D, and m are as previously defined; and 



H 



-S— (CH2)2CON-(CH2)5CO- -Y~Z^B 



Formula (Xc) 



made from long chain SPDP (Pierce cataiog p. E-14 (1992), wherein L, Y, Z, B, D, and m are as previously defined. 
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THE DRUG 



proteins .ay inCude. .or example. a^^Su^f S^.^S^^^^^^^ ' '^"^ ^'^^ 

analogs. Pr^rred cS o a^ntinc.ude reZr,^^^^^^ antimetabCUes. na^ra. products and their 

ductase inhibitors, and thymidyL synthare tnhiis DNA 2^1.0^^' 7 '""'^ ^ dihydrofolate re- 

the anthracycline family of drugs, the vinca dmqsTe mJliLT m '"^ibitors, 

E»g?jSJ^r'""' " - »" "-^ <.«9S .1 .h, 

THE MITOMYCIN GROUP OF FORMULA h) : 
[0056] 




(1) 

In which 
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is hydrogen or methyl; 

R2is . -NH2, -OCH3, -0(CH2)20H, -NH(CH2)2SS(CH2)2NHAc, -NHCH-C^CH, -NH(CH2)2SS(C6H4)N02, -O 
(CH2)2SS (CH2)20H. -N=CH-NH0CH3. -NH(C6H4)0H, -NH(CH2)2SS(CH2)2NHCO{CH2)2CH(NH2)COOH 



or 



THE BLEOMYCIN GROUP OF FORMULA (2): 
[0057] 




NH N 




(2) 



in which 



is hydroxy, amino, C^-Cg alkylamino, 
di(Ci-C3 alkyl)amino, C4-C6 polymethylene amino, 
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-NH(CH2)5S-CH3, 
CHj 



NH 
I 



•NH (CHj) jCHCHjCNH (CHj) jNH ( CH^) ^NH^, 
NHj O 

or 



-NH(CH2)3NH (CH2)4NH2 

THE METHOTREXATE GROUP OF FORMULA ( 3V 
[0058] 




(3) 

in which 

is amino or hydroxy; 
R2 is hydrogen or methyl; 
R3 is hydrogen, fluoro, chloro, bromo or iodo; 

R^ is hydroxy or a moiety which completes a salt of the carboxylic acid. 

MELPHALAN OF FORMULA (4) : 

[0059] 
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6-MERCAPTOPURINE OF FORMULA (5) : 
[0060] 

5 



10 




(5) 

15 

A CYTOSINE ARABINOSIDE OF FORMULA (6) : 
[0061] 

20 



25 



30 




THE PODOPHYLLQTQXINS OF FORMULA (7) : 
[0062] 

40 



45 



50 



55 




wherein 
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is hydrogen, 
is hydrogen or 
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35 




R^is 
R^is 
R5|s 
R6is 



wherein 

NHg. OH, OCH3. NHCCi-Ca alkyi) or H{OyC. alkyi), 
OH.orNHg, 1 J //2 

methyl orthienyl, 

hydrogen or methyl, or a phosphate salt thereof. 



THE VINCA A LKALOID GROUP OF DRUGS OF FORMULA ( 8 ) : 
[0064] 




K.CR, 



40 



45 



50 



(8) 



In which 



R^isH, CHgorCHO; 

when R2 and R3 are taken singly. R3 is and one of R4 and R2 is ethyl and the other is H or OH- 
R5 is hydrogen, (0,-03 all<yl)-00. or chlorosubstituled (0,-03 alkyl)-CO. 



55 
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DIFLUORONUCLEOSIPES OF FORMULA (9) : 
[0066] 



( OH 



(9> 



in which is a base of one of the fomnulae: 






In which 

R^ is hydrogen, methyl, bromo, fluoro, chloro, or todo; 

R3is -OHor-NHg; 

R^ Is hydrogen, bromo, chloro, or iodo. 

TAXOLS OF FORMULA (10) : 

[0067] 



R^CONH 0 




OCOPh 



(10) 



wherein 
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is hydroxy; 
R2 is hydrogen or hydroxy; 

rs hydrogen orfluoro; 

is hydrogen, hydroxy, or acetoxy; 
m is aryl. substituted aryl. C,^ alkyi, C^^ alkenyl, C^.^ alkynyl ort-butoxy; 
R=> IS 0^.6 alkyl. C^.g alkenyl, C2.6 alkynyl, or-Z-R6; 
2 is a direct bond. C^.^ alkyl or alkenyl; 
R6 is aryl, substituted aryl, 0^ cycloalkyi, thienyl orfuryl. 



[0068] As used herein, "alkyl" means a straight or branched saturated carbon chain having from one to six carbon 



ANGUIDINES OF FORMULA (11) : 
[0069] 




OAC 

(11) 

Wherein 

R^ is OH or O 
R2 is H or O 

[0070] Anguidine can be targeted at the C-3. C-4. C-8 or C-15 positions, as an ester or hydrazone. 
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THE ANTHRACYCLINES ANTIBIOTICS OF FORMULA (12) : 



[0071] 




(12) 

wherein 

R1 is -CH3, -CHgOH.-CHgOCOCCHglaCHa or -CH20COCH(OC2H5)2 
R2 is -OCH3, -OH or -H 

R3 is -NH2, -NHCOCF3, 4-morpholinyl, 3-cyano-4-morpholinyl, 1 -piperldlnyl, 4-methoxy-1 -piperldlnyl, benzylamlne, 
dibenzylamine, cyanomethylamine, 1 -cyano-2-methoxyethyl amine, or NH-(CH2)4-CH(OAc)2; 
is -OH, -OTHP, or -H; and 
R5 is -OH or -H provided that RS Is not -OH when R^ is -OH or -OTHR 

[0072] One sl^illed in the art understands that structural Fonnuta (12) includes connpounds which are drugs, or are 
derivatives of drugs, which have acquired in the art different generic or trivial names. Table I, which follows, represents 
a number of anthracycline drugs and their generic or trivial names and which are especially preferred for use in the 

present invention. 

[0073] Of the compounds shown in Table I, the most highly preferred drug is Doxorubicin. Doxorubicin (also referred 
to herein as "DOX") is that anthracycline of Formula (1) in which R^ is -CH2OH, R3 is -OCH3, R4 is -NH2, R5 -OH, and 
Rg is -H. 



17 



EP 0 624 377 B1 




4d 



05 



§§§§§««gg 



3:3: 



o 



OUOo 

ooo 



a:' 
o 



o o o o 



c 



X 

u 



X 

o 

o o 

xy xxxu 

o o o o o o 



I 



c q 
o-H^ once 
-g-H-H § o o o 

3 A O -H *H •H 

»4 P 0 C JO 

O M 1^*H 3 3 3 rs 

fOOQ><o'OQ«iaxo 

Q ooo H»^Ht:< 



Q 
I 

§ 

iH 
O 

& 
o 



X 

o 



fo a i 



g 

X 
2 



O 



§ 



o 

Q 



O 

e 

o 
c 

CO 



X 

o 

X 

o 



o 
a 



T"^' ^.'^'"^ P'^*^''^'^ "'"^ "'i'°'"y«" C. and anthracydine antibiotic agents of Formula 
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THE LIGAND 

[0075] The "ligand" includes within its scope any molecule that specifically binds or reactlvely associates or conrt- 
plexes with a receptor or other receptive moiety associated with a given target celt population. This cell reactive mol- 

5 ecule, to which the drug reagent is linked via the linker in the conjugate, can be any molecule that binds to, complexes 
with or reacts with the cell population sought to be therapeutically or otherwise biologically, modified and, which pos- 
sesses a free reactive sulfhydryl (-SH) group or can be modified to contain such a sulfhydryl group. The cell reactive 
molecule acts to deliver the therapeutically active drug moiety to the particular target cell population with which the 
ligand reacts. Such molecules include, but are not limited to, large molecular weight proteins such as, for example, 

10 antibodies, smaller molecular weight proteins, polypeptide or peptide llgands, and non-peptidyl ligands. 

[0076] The non-immunoreactive protein, polypeptide, or peptide ligands which can be used to form the conjugates 
of this Invention may Include, but are not limited to, transfen^in, epidermal growth factors ("EGF"), bombesin, gastrin, 
gastrin-releasing peptide, platelet-derived growth factor, IL-2, lL-6, tumor growth factors ("TGF"), such as TGF-a and 
TGF-p, vaccinia growth factor ("VGF"), Insulin and insulin-like growth factors I and 11. Non-peptidyl ligands may include, 

IS for example, carbohydrates, lectins, and apoprotein from low density lipoprotein. 

[0077] The immuno reactive ligands comprise an antigen-recognizing immunoglobulin (also referred to as "antibody"), 
or an antigen-recognizing fragment thereof. Particularly preferred immunoglobulins are those immunoglobulins which 
can recognize a tumor-associated antigen. As used, "Immunoglobulin" may refer to any recognized class or subclass 
of immunoglobulins such as IgG, IgA, IgM, IgD, or IgE. Preferred are those immunoglobulins which fall within the IgG 

20 class of immunoglobulins. The immunoglobulin can be derived from any species. Preferably, however, the immunoglob- 
ulin is of human, murine, or rabbit origin. Further, the Immunoglobulin may be polyclonal or monoclonal, preferably 
monoclonal. 

[0078] As noted, one skilled in the art will appreciate that the invention also encompasses the use of antigen recog- 
nizing immunoglobulin fragments. Such immunoglobulin fragments may include, for example, the Fab', F(ab')2, F^ or 

25 Fab fragments, or other antigen recognizing immunoglobulin fragments. Such immunoglobulin fragments can be pre- 
pared, for example, by proteolytic enzyme digestion, for example, by pepsin or papain digestion, reductive alkylation, 
or recombinant techniques. The materials and methods for preparing such immunoglobulin fragments are well-known 
to those skilled in the art. See generally , Parham, J. Immunology , 131 . 2895 (1983); Lamoyi et al., J. Immunological 
Methods. 56, 235 (1983); Parham, id., 53, 133 (1982); and Matthew etal.. Id., 50, 239 (1982). 

30 [0079] The immunoglobulin can be a "chimeric antibody" as that temri Is recognized In the art. Also, the immunoglob- 
ulin may be a "bifunctional" or "hybrid" antibody, that is, an antibody which may have one awn having a specificity for 
one antigenic site, such as a tumor associated antigen while the other arm recognizes a different target, for example, 
a hapten which is, or to which is bound, an agent lethal to the antigen-bearing tumor cell. Alternatively, the bifunctional 
antibody may be one in which each amn has specificity for a different epitope of a tumor associated antigen of the cell 

35 to be therapeutically or biologically modified. In any case, the hybrid antibodies have a dual specificity, preferably with 
one or more binding sites specific for the hapten of choice or one or more binding sites specific for a target antigen, 
for example, an antigen associated with a tumor, an Infectious organism, or other disease state. 
[0080] Biological bifunctional antibodies are described, for example, in European Patent Publication, EPA 0 1 05 360, 
to which those skilled in the art are refen-ed. Such hybrid or bifunctional antibodies may be derived, as noted, either 

40 biologically, by cell fusion techniques, or chemically, especially with cross-linking agents or disulfide bridge-forming 
reagents, and may be comprised of whole antibodies and/or fragments thereof. Methods for obtaining such hybrid 
antibodies are disclosed, for example, in PCT application W083/03679, published October 27, 1983, and published 
European Application EPA 0 217 577, published April 8, 1987. Particularly prefen-ed bifunctional antibodies are those 
biologically prepared from a "polydoma" or "quadroma" or which are synthetically prepared with cross-linking agents 

45 such as bis-(maleimido)-methyl ether ("BMME"), or with other cross-linking agents familiar to those skilled In the art. 
[0081] In addition the immunoglobin may be a single chain antibody ("SCA"). These may consist of single chain Fv 
fragments ("scFv") in which the variable light ("Vl") and variable heavy ("Vh") domains are linked by a peptide bridge 
or by disulfide bonds. Also, the Immunoglobulin may consist of single domains (dAbs) which possess antigen- 
binding activity. See, ex^, G. Winter and C. Milstein, Nature, 349, 295 (1991); R. Glockshuber et al.. Biochemistry 29, 

50 1362 (1990); and, E. S. Ward et al.. Nature 341 , 544 (1989). 

[0082] Especially preferred for use in the present invention are chimeric monoclonal antibodies, preferably those 
chimeric antibodies having specificity toward a tumor associated antigen. As used herein, the term "chimeric antibody" 
refers to a monoclonal antibody comprising a variable region, Le. binding region, from one source or species and at 
least a portion of a constant region derived from a different source or species, usually prepared by recombinant DNA 

55 techniques. Chimeric antibodies comprising a murine variable region and a human constant region are especially 
prefen^ed in certain applications of the invention, particularly human therapy, because such antibodies are readily pre- 
pared and may be less immunogenic than purely murine monoclonal antibodies. Such murine/human chimeric anti- 
bodies are the product of expressed immunoglobulin genes comprising DNA segments encoding murine Immunoglob- 
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combined in vivo or in vitro by Sem^Jor S olS^!^ 1 ^"^^""'"^ «'<P^«^^'*- 

menr.ltisTnliisconteinHlTo^'S^^^^^^^^ 

the AMcm Type Mur« CoSto MTCCT f ?,ltr' «>'^ 

^^^^^ 



Antigen Srte Recognized 



Lung Tumors 



Squamous Lung 
Small Cell Lung Cancer 
Colon Cancer 



Monoclonal Antibodies 



KS1/4 

534.F8;604A9 



G1 , LuCa2, LuCa3. LuCa4 
TFS-2 

11.285.14 14.95.55 

NS-3a-22.NS-10 
NS-19-9,NS-33a 
NS-52a,17-1A 



Reference 



N. M. Varki, et al., Cancer Res. 44:681, 1984 

F. Cuttftta, et al., in: G. L. Wright (ed) Monoclonal 
Antibodies and Cancer Marr^^i r>^i.i.^r NY d 161 
1984. ' ' 

Kyoizumi et al., Cancer Res.. 45:3274, 1 985. 

Okabeetal., Cancer Res. 45:1930, 1985. 

G. Rowland, etal.. Cancer Immunol . lmmun other 191 
1985 

Z. Steplewski. et al., Cancer Res .. 41 :2723, 1981 . 
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(continued) 





Antigen Site Recognized 


Monoclonal Antibodies 


Reference 




Carcinoembryonic 


MoAb 35 or ZCE025 


Acolla, R.S. et al.. Proc. Natl.Acad. ScL, (USA). 77:563. 


5 






1980. 




Melanoma 


9.2.27 


T F. Bumol and R. A. Reisfeld. Proc.Natl. Acad. Sci., 
(USA), 79:1245. 1982. 




p97 


96.5 


K. E. Heilstrom, et al., MonoctonalAntibodles and 


10 






Cancer, loc. cit. p. 31 . 


Antigen T65 


T101 


Boehringer-Mannheim, P.O. Box 5081 6, Indianapolis, IN 
46250 




Ferritin 


Antifenin 


Boehringer-Mannheim, P.O. Box 5081 6, Indianapolis, IN 
46250 


15 




R24 


W. G. Dippold, et al.. Proc. Natl.Acad. Sci. (USA), 77: 






6114, 1980 




Neuroblastonna 


P1 163/3 
MINI 


R.B. Kennet and F. Gilbert, Science. 203:1120, 1979. 
J. T Kemshead in Monoclonal Antibodies and Cancer, 
loc. cit. p. 49. 


20 




UJ13A 


Goldman etaL, Pediatrics, 105:252. 1984. 




Glioma 


BF7,GE2,CG12 


N. de Tribolet, et al., in Monoclonal Antibodies and 
Cancer, loc. cit. p.81 




Gangtioside 


L6 


1. Heilstrom et al. Proc. Natl Acad.Sci. (U.S.A) 83:7059 
(1986); U.S. Pat. Nos. 4,906,562, issued March 6, 1990 


25 




Chimeric L6 


and 4,935,495, issued June 19, 1990. 

U.S. Ser. No. 07/923,244, filed Oct. 27, 1986, equivalent 

to PCT Patent Publication, WO 88/031 45, published May 

5.1988. 


30 


Lewis Y 


BR64 


U. S. Ser. Nos. 07/289,635, filed December 22, 1988, and 






U.S. Ser. No. 07/443,696, filed Nov. 29, 1 989, equivalent 
to European Patent Publication, EP A 0 375 562, 
published June 27, 1990. 




fucosylated Lewis Y 


BR96, Chimeric BR96 


U.S. Ser. Nos. 07/374,947, filed June 30, 1989, and U. 


35 






S. Ser. No. 07/544,246, filed June 26, 1990, equi-valent 






to PCT Patent Publication, WO 91/00295, published 
January 10, 1991. 




Breast Cancer 


B6.2, B72.3 


D. Colcher, et al., in Monoclonal Antibodies and Cancer, 
loc. cit. p. 121. 


40 


Osteogenic Sarcoma 


791T/48. 791T/36 


M. J. Embleton, ibid, p. 181 


Leukemia 


CALL 2 
anti'idiotype 


C. T. Teng, et al.. Lancet, 1 :01 , 1982 

R. A. Miller, et al., N. Enq. J. Med., 306: 517. 1982 




Ovarian Cancer 


OC 125 


R. C. Bast, et al., J. Clin. Invest., 68: 1331, 1981. 




Prostrate Cancer 


D83.21, P6.2,Turp-27 


J.J. Starling, et at. , in Monoclonal Antibodies and Cancer, 


45 






loc. cit., p.253 




Renal Cancer 


A6H, DSD 


P. H. Lange, et al., Surgery, 98:143, 1985. 



[0089] In the most preferred embodiment, the ligand containing conjugate is derived from chimeric antibody BR96, 
"ChiBR96", disclosed in U.S. Ser. No. 07/544,246, filed June 26, 1990, and which is equivalent to PCT Published 
Application, WO 91/00295, published January 10, 1991 . ChiBR96 is an intemalizing murine/human chimeric antibody 
and is reactive, as noted, with the fucosylated Lewis Y antigen expressed by human carcinoma cells such as those 
derived from breast, lung, colon, and ovarian carcinomas. The hybridoma expressing chimeric BR96 and identified as 
ChiBR96 was deposited on May 23, 1990, under the tenms of the Budapest Treaty, with the /American Type Culture 
Collection ("ATCC"), 1 2301 Parklawn Drive, Rockville, Maryland 20852. Samples of this hybridoma are available under 
the accession number ATCC HB 10460. ChiBR96 is derived, in part, from its source parent, BR96. The hybridoma 
expressing BR96 was deposited, on February 21 , 1 989, at the ATCC, under the terms of the Budapest Treaty, and is 
available under the accession number HB 10036. The desired hybridoma is cultured and the resulting antibodies are 
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Hirid«l« H '^"'!"'«,^"P«'"««^"» "^'"9 standard techniques now well known in the art. See, ea -Monoclonal 
rn^f ^^"""^"^ '■ and Applications'. Hurefl (ed.) (CRC Press 1 982) ^' 

i"nZy r:; or„rrro:s"i^;^""°'*^ ^"^^-'-^^"^^ ^" 

Preparatton of the Conjugates 

.m Jf ^^^"^ ™y constructed by attaching the drug moiety to the antibodv 

S,o?nL,^ hT^^ '°[^Preparing the compound of the present invention is one wherein a solution of the antibodv in a 
phosphate buffer or PBS was treated with a soluU 

The solution was then diafiltered against phosohate buffered saline iPR.i\ f«r i /o o i. J ^ 2- 
of«nce,.andvolun,eofs.;utionu^^^^^^^^^^ 

It rl„r, f 1 15 '"'""•^s to 8 hours. TT.e solution was then dialyzed against PBS forabout24 hours 

IntiboT '^'""•^"•"^ °' '"^"^'"9 -^--e. se..immolating spacer, and at^chte" to 

[0094] Scheme 1 2 shows the synthesis of the linker compound MC-Phe-Lvs-PABC-DOX f^n^ whioh • ♦ ^ 

i7cHXorThourT^g^e^^'^ 

I0095J Scheme 1 3 shows the synthesis of a MMC-containing linker compound MC-Phe-Lvs-PABC-MIVIC (521 from 
Lys-PABC-7-Taxol (54). This was deprotected with chloroacetic acid to give 55 

[0097] Scheme 15 shows the synthesis of a citrulline containing linker com^und MC-Val-Cit-PABC-DOX iSP\ whirh 

io as to movf 1 r '['"T'""" ""^er compound containing an added aminocaproyi spacer designed 
so as to move the site of enzymatic cleavage away from the bulky antibody. MC-NH-C-Phe-Lvs PABC DOX f^ w« 

0099] Scheme 17 shows the synthesis of a MMC-containing linker compound MC-Phe-I^s-GABA-MMC f7B\«/hioh 

Sirtche'meT r"^.!," "^''^ ^^^"^^^^ ^--"^"^ ^ ^e^bed^r 52 love 

P 00] scheme 18 shows the synthesis of a potential protease-active prodrug of cortisone T-Phe-Lvs-Cortisone 

(81). This was prepared essentially as described for MC-Phe-Lys-PABC-DOX (50) Cortisone 

of Zl. ^^"^ ''"''^''^ ' ""'"^ ''•""P"""'^ taxoN^-ethyl carbonate, an active prodrug 
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SCHEME 1 



CH2CI2 
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OH ^ , O , 

H & NaHCOa. >LoAn^°" 
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Z 




TFA/CHjCl^ 
o 
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SCHEME 2 
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SCHEME 4 o 




26 



EP 0 624 377 B1 
SCHEMES 




1 Pd(PPh)4. 

AcOH, 
BujSnH, 
THF 
2. HCiEtOEt 




15 ^^'^ 
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^ SCHEMES 
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OH ► 
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SCHEME? 



o 




1. Pd(PPh)4. 

AcOH, 
EtaSiH, 



CH2CI2/CH3OH 
2. HCIEtOEt 
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SCHEME 9 




Taxol, 

DMAP, 

CHjCb 
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SCHEME 11 
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SCHEME 12 -CONTINUED 
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SCHEME 12 -CONTINUED 
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SCHEME 13 
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SCHEME 14 
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SCHEME 15* CONTINUED 
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SCHEME 16 

NaHCC), ' * OCC 
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SCHEME IS • CONTINUED 
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SCHEME 18 




CICH2C02H. 

arvsole, 
CH2CI2 
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O p OH 




SCHEME 19 



diphosgene ^^T^f* % 



23 



) 




82 
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anisote. 
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[0102] A preferred embodiment of the present invention refers to a method for preparation of maleimidocaproyl- 
phenyialanyl-iysine-p-aminobenzyl-carbamoyl-doxorubicin which comprises: 

(a) treating a suspension of N<*-9-fluoreny!methoxycarbamoyi-lysine in methylene chloride under argon at room 
temperature with trimethylsilyl chloride, heating the mixture at reflux for about one hour, cooling it to O'C and adding 
diisopropylethylamine and p-anlsyldiphenylmethyl chloride, to give IVK»-9-fluorenylmethoxycarbamoyl-N'-p-meth- 
oxytrityl-lysine after aqueous workup, extracting with ethyl acetate, and evaporating the solvent; 
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(b) removing the protecting group from N«-9.fluorenylmethoxycarbamoyl-N^p^ethoxytrityl-lysine by treating with 

abase lilced.e%1am.ne in methylene chlorideatroomtemperatijreforabout4to24hours.foltowedtJevapoL 
the solvent and tnturating with ether to give IM^-p-methoxytrityl-lysine' 

(c) preparing 9-fluorBnylmethoxycarbamoyl-phenylalanyl-N-hydroxysuccinimlde by treating 9-fluorenylmethoxy- 
rarbamoyl-phenytelanine with dicyclohexylcartiodiimide and N-hydroxysuccinimide in methylene chloride at room 
TJe,^ "^""'"^ dioydohexylurea by-product by filtration and evaporating the 

mL"!?- f ?-'".f °'^[«y'-'y«'"« S-fluorenylmethoxycarbamoyl-phenylalanyl-N-hydroxysuccinlmlde In a 

' rf^'^^^T ^""^ *^ P'""^"'^ °' ^""'^^'^"^ °' ^ b^se at room temperature for 

S^l nhl,? ° . M^' r ^"^"^'"3 '"'"'"'^ ^"'^ ^►'^ P^°^"^«- 9-«uorenylmethoxycar. 

bamoyl-phenylalanyl-NE-p-methoxytrityl-lysine, with ethyl acetate 

(e) preparing S-fluorenylmethoxycarbamoyl-phenylalanyl-Ne-p-methoxytrityl-lysyl-p-aminobenzyi alcohol by treat- 
ing 9-fluorenylmethoxycarbamoyl-phenylalanyl-N«^)-methoxytrityMysine with p-aminobenzyl alcohol and 
2-ethoxy-1-ethoxyca.bonyl-1,2-dihydroquinoline in methylene chloride at room temperature for about 12 to 24 
hours, followed by evaporating the solvent and triturating with ether 

^""^ 9-""°^enylmethoxycarbamoyi-phenylalanyl-Ne-p-methoxytrityl-lysyl-p-ami- 
nobenzyl alcohol by treating with a base like diethylamine in methylene chloride at room temperature W^about 4 
o 16 hours followed by evaporating the solvent and flash chromatography of the residue on silica, eluting with 2 
0 4 percent methano^methylene chloride to give phenylalanyl-Ne-p-methoxytrityl-lysyl-p-aminobenzyl alcohol 
KT""^ "^ale.midocaproyl-phenylalanyl-NS>-methoxytrityl-lysyl-p-aminobenzyl alcohol by treating phenyla- 
Ln7o ^^"^ '^aleimidocaproyl-N-hydroxysuccinlmide in the pres- 

ence of one equivalent of a base in methylene chloride, tetrahydrofuran or 1 ,2-dimethoxyethane for one to tfiree 
days, followed by aqueous wori<up and triturating with ether 

(h) treating maleimidocaproyl-phenylalanyl-Ne-p-methoxytrityJi-lysyl-p-aminobenzyl alcohol with three to five equiv- 
T!iT^^ZlT'^\T°T^ ^ '"'^ dilsopropylethylamine in methylene chloride at room temper- 
fl ^.hv 1^.1? r ?^ """'^P ^""^ "^'^ chromatography on silica gel, eluting with 1 :1 to 

envS t '^^'''^ 



0) coupling maleimidocaproyl-phenylalanyl-N^p-methoxytrityl-lysyl-p-aminobenzyl^-nitrophenyl carbonate with 
doxorubicin ,n N-methylpyrrolidlnone at mom temperature for two to four days, followed by aqueous workup and 

J«nl? Z m'^ rK^""^ ^' """^ ^'"""^ ' '° 2°^' '"^'•^y'^"^ chloride/methanol to give maleimido- 

caproyl-phenylalanyl2-N«-p-methoxytrityl-lysyl-p-amlnobenzylcarbamoyl-doxorubicin- and 

(j) removing the lysine protecting group by treating with an acid (HA) in methylene chloride in the presence of a 

SJrcoSing by £^0^ '""^^^^^ """""'^ ^ *^ °' ^'"y ^"^'^ 

EI^^h'^'^'^k^'"^ ""^ deprotection of maleimidocaproyl-phenylalanlne-N^-p-methoxytrityl-lysyl-p-amlnobenzylcar- 
merrnrKT'?r"''"'V"'""^ ^'^^ ^""'"'^"'^ °' «^«^"«^'>a'^«c acid and 100 equivalents of aniSteTn 
p-aminobenzylcartsamoyl-doxorubicin-dlchioroacetic acid with ethyl acetate. -ysyi 
Biological AcMvltv 

Si^i^^-^T^^'t'"! •^''"j^S^*^^ °' P^^s^"' '"ve"«on were tested in both in vitro and in vivo systems to deter- 
t'T H " °* °' drud^iSii-dete^^,^ bj measuringThe 

cytotoxicity of the conjugates against cells of human cancer origin. The following describes representetive tests us2 
and the results obtained. One skilled in the art will recognize that any tumor line expressing the desired ant gtn .J,u^ 
be used in substitution of the specific tumor lines used in the following analyses 



TEST I 



Cathepsin B Release of Free POX. 



[0105] 300 ^1 of the above conjugate solution was diluted to 1 ml with pH 5.0 acetate buffer (25 mM + 1 mM EDTAl 

givingafmalpH of 5.3. This solution was incubated at about37-Cwhile6Hl of cathepsinBsolLn(see^ 

mcubatedwith20^lofac,K,atingsolmion(see2below)forabout15minute;atreomte^^^^^ 

was then treated wrth the pH 5.3 conjugate solution and the mixture Incubated at about 37-C. 25 Jl SJuote w^e 
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removed periodically and diluted with 50 \i\ of cold methanol to precipitate the protein. The samples were centrifuged 
and the liquid injected into the HPLC (C-18 column; 80:20 methanol/pH 2.8 triethylammonium fomiate buffer; 1 ml/ 
min.; 495 mn detection wavelength). Peak areas were calibrated by injection of known concentration of DOX. The half- 
life of release of free DOX was detemiined to be about 3 hours with 93% of the theoretical release of DOX accounted 
5 for (some free DOX Is likely to precipitate out with the protein). 

TEST II 

Human Plasma Stability. 

10 

[0106] 300 \l\ of conjugate solution was diluted to 1 ml with freshly drawn human plasma and the mixture was incu- 
bated at about 37*^0. 26 ^.1 aliquots were removed periodically and diluted with 50 jil of cold methanol. The samples 
were centrifuged and the liquid injected into the H PLC (conditions as above). Separate plasma samples were incubated 
with 1% and 2% theoretical release of free DOX for several minutes and treated in the same way. Free DOX was 
15 successfully detected and quantified at these levels. No free DOX was detected from the conjugate in plasma over 7.5 
hours, (half-life > 375 hrs.). 

TEST III 

20 Cathepsin B Unmasking of Z-Phe-Lys-PABC-DOX 

[0107] Bovin spleen cathepsin B (Sigma, EC 3.4.22.1 , MW ca. 40,000) (1 0 units) was dissolved in 1 ml pH 5.0 acetate 
buffer (25mM acetate + ImM EDTA), giving a solution roughly 13.7 M. 6 ^.1 of the enzyme solution was incubated with 
12 ^1 of an activating solution (30 mM dithiothreitol and 15 mM EDTA) for about 15 minutes at room temperature. To 
25 this was added 2 ml of pH 5.0 acetate buffer (25mM acetate with 1mM EDTA) which had been incubated at about 
37*'C, followed by 8 ^il of a 10 mM solution of Z-Phe-Lys-PABC-DOX in methanol ( [Substrate] 40 ^iM, [Cathepsin B] 
= ca. 41 nM). The mixture was incubated at about 37^*0, and aliquots were periodically removed and injected into the 
HPLC (C-18 column; 80:20 methanol/pH 2.8 triethylammonium fonnate (50mM) buffer; 1 ml/mln.; 495 mn detection 
. wavelength). The half-life of release of free DOX was determined to be 7-9 minutes. 

30 

TEST IV 

Hurnan plasma stability 

35 [0108] 4 jil of a lOmM solution of Z-Phe-Lys-PABC-DOX was dissolved in 1 ml of freshly drawn human plasma. 
Aliquots (50 were periodically removed and diluted with cold methanol (100 ^il). The samples were centrifuged and 
the resulting liquid injected into the HPLC (conditions as above). Enough DOX was added to a separate sample of 
plasma to give a theoretical release of 1 % from the substrate. This was successfully detected using the same methods. 
No free DOX was detected from Z-Phe-Lys-PABC-DOX in plasma over 7 hours (half-life > 350 hrs.) 

40 

TESTV 

Materials and Methods 

45 [0109] Human Tumor Cell Lines. L2987 is a lung adenocarcinoma line obtained from t. Hellstrom (Bristol-Myers 
Squibb, Seattle, WA). The HCT11 6 colorectal tumor line was obtained from M. Brattain (Baylor Inst., TX). A2780 is an 
ovarian carcinoma line obtained from K. Scanlon (National Cancer Institute). 

[0110] Binding Assays. Binding assays were perfomned by indirect immunofluorescence. Briefly, target cells were 
harvested in logarithmic phase using trypsin/EDTA (GIBCO, Grand Island, NY) in PBS. The cells were washed twice 

50 in PBS containing 1% bovine serum albumin (BSA, Sigma Chemical Co., St. Louis, MO) and resuspended to 1 x 10^/ 
ml In PBS containing 1% BSA and 0.1% NaNs Cells (0.1 ml) were mixed with various antibodies (0.1 ml at 40 ug MAb/ 
ml) and incubated for about 45 minutes at about 4''C. The cell were washed 2x in and resuspended in 0.1 ml of an 
appropriate concentration of rabbit anti-human IgG (Cappel Laboratories, Cochranville, PA, Fab'2 fragment). Cells 
were incubated for about 30 minutes at about 4*C, washed 2x and kept on ice until analyzed on a Coulter EPICS 753 

55 fluorescence-activated cell sorter. Data are expressed as fluorescence intensity (PI): the mean channel number of 
specific minus control antibody. 

[01 11] In vitro cytotoxicity assays. Monolayer cultures of human carcinoma cells were harvested using trypsin-ED- 
TA (GIBCO, Grand Island, NY), and the cells counted and resuspended to 1 x lO^/ml in RPMI-1640 containing 10% 



49 



EP0624 377B1 



10 



heat inactrvated fetal calf serum (RPMI-10%FCS). Cells (0.1 mlAwell) were added to each well of 96 well microtlter 
plates and incubated overnight at about 3rc in a humidified atmosphere of 5% CO2. Media was removed from the 
plates and serial dilutions of DOX or MAb-DOX conjugates added to the walls. All dilutions were performed in quad- 
rupltcate. Cells were exposed to DOX or MAb-DOX conjugates for about 2 hours at about 37-C in a humidified atmos- 
phere of 5% COg. Plates were then centrifuged (200 x g, 5 min.). the drug or conjugate removed, and the cells washed 
3x wrth RPMI-10%FCS. The cells were cultured in RPMI-10%FCS (src. 5% CO2) for an additional 48 hours. At this 
time the cells were pulsed for about 2 hours with 1.0 uCi/well of 3H-thymidine (New England Nuclear, Boston, MA) 
The cells were harvested onto glass fibre mats (Skatron Instruments, Inc., Sterling. VA), dried, and filter bound 
radioactivity detennined (p-Plate scintillation counter, Phamiacia LKB Biotechnology, Piscataway N J) Inhibition of 3H- 
thymidine uptake was detennined by comparing the mean CPM for treated samples with that of the mean CPM of the 
untreated control. 
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Results 

[0112] Binding Assays: The L2987, A2780 and HCT11 6 human carcinoma lines were evaluated for the expression 
of the BR96 antigen using direct immunofluorescence. As shown in Figure 1 , the L2987 lung line expressed the greatest 
density of the BR96 antigen (Fl=172.8). the A2780 ovarian line expressed BR96 at a lower density (Fl=103.2), and 
the HCT1 1 6 colon line did not express significant amounts of the BR96 antigen (F1=0). 

[01131 Cytoxiclty of BR96-DOX peptide linked conjugate: The in vitro potency of the BR96-DOX peptide immu- 
noconjugate was evaluated in parallel against the L2987, A2780. and HCT116 human carcinoma lines. As described 
above these cells express various densities of the BR96 antigen (L2987>A2780»HCT1 1 6). Unconjugated doxorubicin 
was also evaluated. As shown in Figure 2. the potency of the BR96-DOX conjugate was equivalent to that of uncon- 
jugated DOX against the L2987 lung line. The BR96.DOX conjugate was approximately 50 fold less potent than un- 
conjugated DOX against the A2780 ovarian line. The BR96-DOX conjugate was not active against the antigen-negative 
HCT116 line. However, as shown this line was sensitive to unconjugated DOX. These data demonstrate the direct 
relationship between the in vitro potency of the BR96-DOX conjugate and the epitope density of the BR96 antigen In 
summary the BR96-DOX conjugate demonstrates antigen-specific cytotoxicity in vitro and the potency of the conjugate 
Is related to the density of BR96 antigen expressed by various cell lines. 
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35 



40 



[0114] The BR96-PEP-DOX conjugate (MR==4.41) was evaluated in vivo (Table 1) against L2987 human lung carci- 
noma xenografts. Therapy was Initiated 14 days after tumor Implant when the tumors were approximately 75 mm 3 in 

size. 

[0115] The BR96-PEP-DOX conjugate was active and tolerated at doses of 1 .25-20 mg/kg equivalent DOX/injection 
Higher doses were not evaluated in this first experiment. As shown in Table 1 the BR96-PEP-DOX conjugate was 
significantly more active than optimized DOX at doses of > 2.5 mg/kg equivalent DOX/injection. The activity of the 
BR96-PEP-DOX conjugate administered at 1 .25 mg/kg was similar to that of unconjugated DOX administered at 8 mg/ 
kg. These data suggest that the in vivo potency of the BR96-PEP-DOX conjugates is similar to that of BMS-1 82248 
The peptide-DOX conjugates will be evaluated for antigen-specific antitumor activity as soon as a non-bindinq 
(IgG-PEP-DOX) conjugate can be prepared. 
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Antitumor activity of BR96-DOX peptide conjugates against established L2987 human tumor xenografts 


Dose/Injection (mg/kg) 


% Tumor Regressions 


Treatment 


DOX 


BR96 


Log Cell Kill 


Complete 


Partial 


Number of Mice 


DOX 


8 




2.4 


10 


0 


10 




6 




1.5 


0 


0 


10 
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Table 1 (continued) 



Antitunnor activity of BR96-DOX peptide conjugates against established 1.2987 human tumor xenografts 


Dose/Injection (mg/kg) 


% Tumor Regressions 


Treatment 


DOX 


BR96 


Log Ceil Kill 


Complete 


Partial 


Number of Mice 


BR96-DOX 


20 


1250 


>7 


100 


0 


9 




10 


625 


>7 


89 


11 


10 




5 


312 


>7 


100 


0 


10 




2.5 


156 


>7 


90 


10 


10 




1.25 


78 


2.4 


10 


10 


10 




0.63 


39 


0.3 


0 


0 


10 




0.31 


20 


0.2 


0 


0 


10 



10 
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30 
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40 
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[0116] As a result of the above tests it can be seen that the compounds of the present invention are highly effective 
antitumor agents. They kill tumor cells in vitro via a specific targeting mechanism, in which the attached MAb BR96 is 
the targeting moiety, as shown by the fact that cells which express high levels of the antigen recognized by the MAb 
are efficiently killed; cells with less antigen are less efficiently killed; and cells without the antigen are not killed. Since 
all three cell types are sensitive to DOX, these results must arise from release of DOX after differential binding to the 
cells, not from differential toxicity of DOX to the various cell lines. The mechanism of the present invention is supported 
by the finding that Cathepsin B, a lysosomal protease, releases free DOX rapidly from both the peptide linker and the 
complete immunoconjugate. Since adventitious proteases in human blood do not release DOX from either the peptide 
linker or the complete immunoconjugate, it can be intended that the immunoconjugate will reach tumor cells in human 
intact, without releasing free DOX enroute. Finally, in vivo experiments in tumor-bearing mice show that the immuno- 
conjugate of the present invention produces remissions of antigen-positive tumors, with greater potency and less tox- 
icity to the host than free DOX. 

[0117] Thus, in an embodiment of the present invention, there is provided a conjugate of Formula (I) for use in the 
treatment of a neoplastic disease which comprises administering to a wanm-blooded animal in need thereof » a thera- 
peutically effective or biological function modifying amount of a conjugate of Fomriula (I). As can be appreciated, the 
particular conjugate used will depend on the disease state to be treated or the biological system to be modified. In 
particular, one skilled in the art will be able to select a particular llgand and drug to prepare a conjugate of Fomnula (I) 
which has specificity for the treatment of the disease or is able to modify the biological function desired. 
[0118] A particularly preferred conjugate for this purpose is an immunoconjugate in which the drug moiety is doxo- 
rubicin and the ligand portion is selected from the group consisting of BR96, chimeric BR96, and the antigen-recognizing 
fragments thereof. The most prefen^ed ligand for this embodiment is chimeric BR96, and the antigen-recognizing frag- 
ments thereof. 

[0119] In a further embodiment, there is provided a process for preparing a compound of Fomnula (I), as previously 
defined. 

[0120] The conjugates of the invention are administered to the patient in the form of a pharmaceutical formulation 
which comprises a conjugate of Fomnula (I) and a pharmaceutically acceptable carrier, excipient or diluent therefor. 
As used, "pharmaceutically acceptable" refers to those agents which are useful in the treatment or diagnosis of a warm- 
blooded animal including, for example, a human, equine, porcine, bovine, murine, canine, feline, or other mammal, as 
well as an avian or other warm-blooded animal. The preferred mode of administration is parenterally, particularly by 
the intravenous, intramuscular, subcutaneous, intraperitoneal, or intralymphatic route. Such fomiuiations can be pre- 
pared using carriers, diluents or exclpients familiar to one skilled in the art. in this regard, See, e.g. Remington's Phar- 
maceutical Sciences, 16th ed., 1980, Mack Publishing Company, edited by Osol et at. Such compositions may include 
proteins, such as serum proteins, for example, human serum albumin, buffers or buffering substances such as phos- 
phates, othersalts, or electrolytes, and the like. Suitable diluents may include, for example, sterile water, isotonic saline, 
dilute aqueous dextrose, a polyhydric alcohol or mixtures of such alcohols, for example, glycerin, propylene glycol, 
polyethylene glycol and the like. The formulations may contain preservatives such as phenethyi alcohol, methyl and 
propyl parabens, thimerosal, and the like. If desired, the fomnulation can include 0.05 to about .20 percent by weight 
of an antioxidant such as sodium metabisulfite or sodium bisulfite. 

[0121] For intravenous administration, the formulation preferably will be prepared so that the amount administered 
to the patient will be from about 1 to about 250 g of the desired conjugate. Preferably, the amount administered will be 
in the range of about 4 g to about 25 g of the conjugate. The conjugates of the invention are effective over a wide 
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dosage range depending on factors such as the disease state to be treated or the biological effect to be modified, the 
manner in which the conjugate is administered, the age, weight and condition of the patient as well as other factors to 
be detemriined by the treating physician. Thus, the amount administered to any given patient must be determined on 
an individual basis. 

[0122] All publications dted in this specification are indicative of the level of skill of those in the art to which this 
application pertains. 

[0123] One skilled in the art will appreciate that although specific reagents and reaction conditions are outlined in 
the following Preparations and Examples, modifications can be made which are meant to be encompassed by the 
Claims. The following Preparations and Examples, therefore, are provided to further illustrate the invention. 

EXAMPLE 1 

Preparation of Allyl-P-nitrophenvl carbonate (1) 

[0124] Allyl alcohol (0.5 ml, 7.35 mmoles) in CHgClg (3 ml) at room temperature was treated with p-nitrophenyl chlo- 
roformate (1 .482 g, 1 equiv.). To this was added pyridine (0.6 ml. 1 equiv.) in CHgClg (2 ml), dropwise over 1 0 minutes. 
After about 5 hours at room temperature the mixture was washed with 15% citric acid, water and brine, dried, and 
evaporated to give a thick, pale yellow oil. This was chromatographed on silica, eluting with 10-50% EtOAc/hexane, 
to give the product as an off-white, crystalline solid (1 .542 g. 94%). ^H-NMR (CDCI3): 5 4.78 (2H, d, CHg-O) 6 40 
q, vinyl CHg), 5.99 (1 H, m, vinyl CH), 7.37 and 8.26 (4H, 2 x d, Ph); MS (DCI): 224 (MH)+; 



Anal. calc. forC^o•^9N05 


i C-53.82, 


H-4.06, 


N-6.28; 


Found 


1 C-53.73, 


H-4.03, 


N-6.23. 



EXAMPLE 2 

Preparation of NQ^-Boc-Ng-alloc-Lys (2) 

[0125] A solution of Boc-Lys (8.4414 g, 34.27 mmoles) and NaHCOg (2.88 g. 1 equiv) in water (50 ml) was added 
to allyl-p-nrtrophenyl carbonate (1) (7.649 g, 1 equiv.) in DME (50 ml) at room temperature The mixture was stirred 
overnight at room temperature Water (80 ml) was then added and the mixture was extracted with ether (3 x 50 ml). 
The aqueous layer was acidified to pH 2 with 1 0% citric acid and then extracted with EtOAc (3 x 80 ml). The combined 
organic components were washed with water and brine, dried, and evaporated to give a white solid. This was treated 
with ether (100 ml) and the resulting mixture was sonicated for about 15 minutes to dissolve p-nltrophenol and then 
the solid (10.303 g, 91%) was collected by filtration and washed repeatedly with ether. "iH-NMR (CDCIVCDoOD)- 5 
1 .41 {9H, s, t-Bu), 1 .49 and 1 .70 (6H. m, Lys CHg), 3.13 (2H, m. Lys N-CHg), 4.25 (1 H, m, CH), 4.52 (2H, d. allyl O-CH^) 
5.24 (2H. q, vinyl CH2). 5.87 (1 H, m, vinyl CH); MS (DCI): 331 (MH+), 275 (MH+-C4H8). 

EXAMPLE 3 

Preparation of N£-Alloc-LysTFA (3) 

[0126] N«-Boc-N^-aIloc-Lys2(9.94g.30mmoles)inCH2Cl2(50ml)wastreatedwithTFA(19ml)atroomtemperature 
The mixture was sonicated briefly and then stirred for about 1 hour. The solvents were evaporated at about 40^C and 
the resulting yellow gum was triturated with ether (75 ml), giving a white solid (8.58 g, 83%. iH-NMR (DgO): 5 1 46 and 
1.87 (4H and 2Hresp..m. Lys CH2). 3.11 (2H, m, N-CH2), 3.80 (1H. t, Lys CH). 4.51 (2H. br s, allyl O-CH^) 5 22(2H 
q, vinyl CH2). 5.90 (1 H, m, vinyl CH); MS (DCI): 231 (MH)+; 



Anal, calc. for Ci2*^i9N206'^3 


i C-41.86, 


H-5.56, 


N-8.14; 


Found 


\ C-42.30, 


H-5.52, 


N-8.29. 



EXAMPLE 4 



Preparation of Z-Phe-NHS (4) 

[0127] Z-Phe (11 .03 g, 36.85 mmoles). and NHS (4.45 g, 1 .1 equiv.) in THF (50 ml) at about O^C were treated with 
DCC (7.98 g, 1 .05 equiv.). After a few minutes a heavy white precipitate appeared. The mixture was allowed to warm 
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to room temperature and was stirred for about 1 6 hours. The solid DCU by-product was filtered off and the filtrate was 
evaporated. The resulting thick, colorless oil was dissolved in CHgClg (80 ml). The mixture was allowed to stand for 
an hour and was then filtered to remove more DCU. The filtrate was evaporated and the resulting colorless glass was 
dried in vacuo for about3 hours, glvlnga foamy solid (14.023g, 96%) that was used withoutfurtherpuriflcation. ^H-NMR 
5 (CDCfa/CDaOD) : 8 2.88 (4H, s, NHS CH2). 3.27 (2H, m, Phe CHg), 4.70 (1H, m, Phe CH), 5.13 (2H. s, Z CHg), 7.27 
(10H, m, Ph). 

EXAMPLE 5 

10 Preparation of Z-Phe-Ng-alloc-Lys (5) 

[0128] Z-Phe-NHS (4) (2.783 g, 7.021 mmoles) in DME (30 ml) at room temperature was treated with a solution of 
N^alloc-Lys-TFA (2.54 g, 1.05 equiv.) and NaHCOg (1.24 g, 2.1 equlv.) In water (30 ml). The mixture was stirred 
vigorously at room temperature for 2 days. A small amount of DCU was removed by filtration and the filtrate was diluted 

15 wrth water (50 ml) and then acidified to pH 3 with 15% citric acid. The resulting mixture was extracted with EtOAc (3 
X 80 ml) and the combined organic layers were washed with water and brine, dried, and evaporated to give a glassy 
solid. This was treated with ether (1 50 ml), sonicated, and heated in a water bath (SC'C). Upon cooling, the white solid 
product (2.79 g, 78%) was collected by filtration and washed with ether. ^H-NMR (CDCI3/CD3OD): 5 1 .25, 1 .43, 1 .74 
and 1.81 (6H, m, Lys CHg), 3.00 (2H, m, Phe CHg). 3.08 (2H, m, N-CHg), 4.43 (2H, m, CO-CH). 4.48 (2H, d, allylic 

20 O-CH2), 5.02 (2H. m, Z CHg), 5.20 (2H, q, vinyl CHg). 5.84 (1 H. m, vinyl CH), 7.22 (10H, m, Ph); MS (FAB): 512 (MH)+ 
534 (M+Na)+, 556 (M+K)+; 



Anal, calc. for C27H33N3O7 


1 C-63.39. 


H-6.60. 


N-8.21; 


Found 


j C-62.98, 


H-6.48, 


N-8.21. 



EXAMPLE 6 

Preparation of Z-Phe-Ng-alloc-Lvs-PAB-QH (6) 

[0129] Z-Phe-Ne-alloc-Lys (5) (524.7 mg, 1.026 mmoles) and p-aminobenzyl alcohol (133 mg, 1 .05 equiv.) in THF 
(10 ml) at room temperature were treated with EEDQ (266.3 mg, 1 .05 equiv.). The mixture was stirred at room tem- 
perature for about 1 6 hours. The mixture was evaporated to dryness at about 30°C and the residue triturated with ether 
(15 ml). The resulting white solid product (591 .6 mg, 94%) was collected by filtration and washed with ether. ^H-NMR 
(CDCI3/CD3OD): 5 1 .25, 1 .42, 1 .59 and 1 .77 (6H, m, Lys CH2), 2.97 (2H, m, Phe CHg), 3.06 (2H, m, N-CHg), 4.37 (2H, 
m, Phe and Lys CH), 4.46 (2H, d, allyl O-CHg), 4.55 (2H, s, Ph-CKj-OH), 4.98 (2H, m, Z CHg), 5.18 (2H, q, vinyl CHg), 
5.81 (1 H, m, vinyl CH)7.08 and 7.43 (4H, 2 x d, PAB Ph), 7.11 and 7.23 (10H, m, Z and Phe Ph); MS (FAB): 617 (MH)+, 
639 (M+Na)+, 655 (M+K)+; 



Anal. Calc. for C34H40N4O7 


1 C-66.22, 


H-6.54, 


N-9.08, 


Found 


1 C-65.72, 


H-6.43, 


N-8.92. 



EXAMPLE 7 

45 Preparation of Z-Phe-Ng-alloc-Lys-PABC-PNP (7) 

[0130] Z-Phe-Ne-alloc-Lys-PAB-OH (6) (269.6 mg. 437.2 nmoles) in dry THF (8 ml) at room temperature was treated 
with p-nitrophenyl chlorofomriate (1 06 mg, 1 .2 equiv.) and pyridine (42.5 ^tl, 1 .2 equiv.). After about 6 hours TLC (silica; 
25:1 CH2CI2/CH3OH) indicated completion. EtOAc (25 ml) and 10% citric acid (25 ml) were added. The organic layer 

50 was washed with water and brine, dried, and evaporated to give a yellow solid which was chromatographed on silica, 
eluting with 30:1 CH2CI2/CH3OH, to give the product as an off-white solid (297.4 mg. 87%). ^H-NMR (CDCI3/CD3OD): 
5 1 .24, 1 .42, 1 .59 and 1 .78 (6H, m, Lys CH2), 2.97 (2H, m, N-CHg), 3.04 (2H, m, Phe CHg). 4.38 (2H, m, Phe and Lys 
CH), 4.46 (2H, d, allyl O-CHg), 5.01 (2H, s, Z CHg), 5.17 (2H, q, vinyl CHg), 5.21 (2H, s, PAB CHg-O), 5.37 and 5.80 
(each 1H. m, Phe and Lys NH). 5.83 (1H, m, vinyl CH), 7.11 and 7.56 (4H, 2 x d, PAB Ph), 7.13 and 7.25 (10H, m, Phe 

55 and Z Ph), 7.35 and 8.10 (each 2H, d, PNP Ph), 9.23 (1H, br s, PAB NH); MS (FAB): 782 (MH+). 804 (M+Na)+, 820 
(M+K)+; 
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Anal, calc. for C41H43N5O1, 


1 C-62.99. 


H-5.54, 


N>8.96; 


Found 


\ C-62.75, 


H-5.49, 


N-8.86. 



EXAMPLE 8 



Preparation of Z-Phe-Ng-alloc-Lvs-PABC-DOX (8) 

[0131] Z-Phe-N^alloc-Lys-PABC-PNP(7)(337.2mg.431.3nmoles)andDOX-HCI(275.2 m9. 1.1 equiv ) in NMP (8 
ml) at room temperature were treated with triethylamine (66 ^1. 1 .1 equiv.). The mixture was allowed to stand in the 
dark for about 2 days. The mixture was then diluted with 10% i-Pr-OH/EtOAc (1 00 ml) and washed with water (3 x 1 00 
ml) and brine, dried, and evaporated to give an orange solid. This was chromatographed on silica, eluting with 1) 25- 
1 and 2) 15:1 CH2CI2/CH3OH, to give the product as an orange solid (496.3 mg, 97%). iR-NMR (CDCIVCD,OD)- 5 
PH / p ;,'m^'' '/u J -^"' ' -^^ ""'^ ' "-y" ^^2). 1.74 (2H, m. D-ring-CH^). 2.23 (2H. m^D-ring 

f.J^' nnu ^'r;!'!?u ^"^"2^' <^ ^' «"9«^ "O-^M)- 3-80 (IH. m, sugar HN-CH), 3.99 

(3H s, OCH3). 4.06 (1H, m, sugar CH3-CH), 4.39 (2H, m, Phe and Lys CH), 4.43 (2H, d. allyl O-CH,) 4 70 (2H s 
PAB CHa-O), 4.89 (2H. m. Z CHg). 4.92 (IH, m, anomeric CH), 4.96 (2H, d, CO-CHa-OH), 5.15 (2H, q vinyl CH,)' 
5.1 .5.39 (each IH, s. OH), 5.41 (1H, br, DOX Ph-CH), 5.60 and 5.92 (each 1H, m. amide NH). 5.79 (IH m vinyl 
CH). 7.08 and 7.23 (10H, m, Phe and Z Ph), 7.13 and 7.40 (4H. 2 x d, PAB Ph), 7.50, 7.68 and 7.90 (each 1H m' DOX 

^ u^ Kf^^"'.!'!^'''^^ ^^'^^^ ^2°^ ^224 (M+K)- HRMS (FAB): Accurate mass 'caic. for 

C62H67N5O19: 1186.4509; found: 1186.4463. 

EXAMPLE 9 

Preparation of Z-Phe-Lys-PABC-DOX-HCI (9) 

[0132] Z-Phe-N^-alloc-Lys-PABC-DOX (8) (34.9 mg, 29.4 jimoles) and (PPh3)2PdCl2 (0.6 mg. 3%) in dry THF (1 ml) 
under argon at room temperature were treated with acetic acid (3.5 2 equiv.) and then with BugSnH (10 iil 1 2 
equiv). The reaction was stirred at room temperature for about 1 .5 hours and then treated with 1 M HCI in ether (60 
, 2 equiv.). The mixture was stored in the freezer for about 1 hour and then the crude orange solid was collected by 
Htration and washed repeatedly with ether. The solid was washed through the glass frit with 5:1 CH,Clp/CH,OH and 
hen the filtrate was evaporated. The residue was sonicated in methanol (5 mO to disso^.e as much as possible and 
7^t/, ^MMl?'n^^^n"^^^ '^'^ by-product. The filtrete was evaporated to give an orange-red solid (25.1 mg. 
nulToT^ (CDCI3/CD3OD): 51.18 (2H, d, sugar CH3), 1 .34, 1 .65 and 1 .73 (8H, m. Lys CH^), 2.14 (2H, m, suga; 
CH2) 2^1 (2H, m, CH2-NH3,), 3.76 (1 H, m. sugar HO-CH), 3.98 (3H, s, OCH3), 4.05 (IH, m. HN-CH), 4.38 and 4 45 
Ll J. ;""' ^""^ "-^^ "^ ^^ CO-CH2-OH), 4.85 (IH, m, anomeric CH). 7.04 and 7.20 (10H. m. Zand 

JH'.L^P'^ '''^^ ^-^^^ ^-^^ ^"^ ^-32 (each IH, m, DOX Ph); HPLC (C-18. 15 cm column 8- 

,!i,l^^ul ^ ^ P^^^- 7.1-7.2 min.: MS (FAB)i 

1102 (MH+), 1124 (M+Na)- HRMS (FAB): Accurate mass calc. for CsgHetN^O.j. 1102.4297. found: 1102.4260. 

EXAMPLE 10 

Preparation of Z-Val-NHS (10) 

f?^^L5"^^' l^^® "^ ^-^^ ^"^ ^^^^-^ "^9- ) TUP (20 "11) at about O'C were treated with 

DCC (632 mg, 1 .1 equiv.). The reaction was worked up as described above for Z-Phe-NHS (4) to give the product as 
a glassy solid which was carried on to the next step without purification. 1 H-NMR 5 1 .03 (6H 2"x d Val CH,) 2 31 (1 H 
m, Val CH3-CH). 2.82 (4H. s, NHS CH2), 4.65 (1 H. AB Q. Val CO-CH), 5.1 2 (2H. s. Z CH,), 5.30 (IH, d. NH) 7 34 5h' 

EXAMPLE 11 



Preparation of Z-Val-Ng-alloc-Lys (11) 

[0134] Z-Val-NHS (10) {about 2.78 mmoles) in DME (30 ml) was added to a solution of N^-alloc-Lys-TFA (3) (958 3 
mg. 1 equiv.) and NaHCOa (468 mg. 2 equiv.) in water (20 ml). The reaction was worked up as described above for Z- 
Phe-Ne-alloc-Lys (5) to give the product as a white solid (1 .2855g, quant.). iH-NMR (CDCIg/CDgOD)- 5 0 89 (6H 2 x 
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d, Val CH3), 1.30, 1.42, 1.62 and 1.81 (6H, m, Lys CH2), 2.03 (1H, m, Val CH3-CH). 3.07 (2H. m. Lys N-CHg). 3.92 
(1H. AB q, Lys CH), 4.42 (1H. m, Val CO-CH), 4.49 (2H, d, allyl O-CHg), 6.06 (2H, s. Z CHg). 5.19 (2H, q, vinyl CHg), 
5.82 (1H, nri, vinyl CH). 7.28 (5H, m. Ph); MS (FAB): 949 (MH+), 971 (M+Na)+ 987 (M+K)+; 



5 


Anal. Calc. for C23H33N3O7 


i C-59.60, 


H-7.18, 


N-9.07; 




Found 


1 C-59.94, 


H-7.31, 


N-8.90. 



EXAMPLE 12 



Preparation of Z-Val-Ng-alloc-Lys-PAB-QH (12) 

[0135] Z-Val-Ne-alloc-Lys (^^) (587.9 mg, 1 .27 mmoles) and p-aminobenzyl alcohol (172 nng, 1 .1 equiv.) in THF (20 
ml) at room temperature were treated with EEDQ (345 mg, 1 .1 equiv.). The mixture was stirred at room temperature 
for 16 hrs. Workup as described above for Z-Phe-N^-alloc-Lys-PAB-OH (6) gave the product as a white solid (591 .0 
mg, 82%). iH-NMR (CDCIa/CDaOD): 5 0.86 (6H, m, Val CH3), 1 .24-1 .67 (6H, m, Lys CHg). 2.03 (m, 1 H, Val CH3-CH), 
3.08 (2H, m, Lys N-CHg), 4.00 (1 H, m, Lys CH), 4.47 (3H. m, Val CO-CH and allyl O-CHg), 4.57 (2H, s, PAB-CHg-OH), 
5.05 (2H, s. Z CH2), 5.1 9 (2H, q vinyl CHg), 5.81 (1 H, m, vinyl CH), 7.26 and 7.43 (4H, m, PAB Ph), 7.30 (5H, s, Z Ph); 
MS (FAB): 569 (MH)+. 591 (M+Na)+, 607 (M+K)+; 



Anal. Calc. for C30H40N4O7-I/2 H2O 


1 C-62.38, 


H-7.15, 


N-9.70; 


Found 


\ C-62.40, 


H-7.22. 


N-9.79. 



EXAMPLE 13 

25 

Preparation of Z-Val-Ng-alloc>Lys-PABC-PNP (13) 

[0136] Z-Val-Ne-alloc-Lys-PAB-OH (12) (297.4 mg, 523nmoles) and p-nitrophenylchlorofonnate (264 mg, 2.5 equiv.) 
in CH2C12 (15 ml) at room temperature were treated with pyridine (106 ^il, 2.5 equiv.). The mixture was stirred at room 

30 temperature for about 1 6 hours. Worl<up as described above for Z-Phe-Ne-alloc-Lys-PABC-PNP (7) gave the product 
as a white solid (271.0 mg, 71%). ^H-NMR (CDCI3/CD3OD) : 5 0.91 (6H, m, Val CH3), 1.33-1.87 (6H, Lys CHg), 2.02 
(1H, m, Val CH3-CH), 3.08 (2H, m, Lys N-CH2), 3.95 (1H, m, Lys CH), 4.41 (1H. m, Val CO-CH), 4.48 (2H, d, allyl 
O-CH2). 5.06 (2H, s, Z CHg), 5.17 (2H, q, vinyl CHg). 5.20 (2H, s, PAB CHg), 5.82 (1H, m, vinyl CH), 7.23 and 7.58 
(4H, m, PAB Ph), 7.30 (5H, m, Z Ph), 7.38 and 8.31 (4H, m, PNP Ph); MS (FAB): 734 (MH+), 756 (M+Na)+, 772 (M+K)+; 

35 Accurate mass calc. for C^jH^N^O^^: 734.3037; found: 734.3036. 

EXAMPLE 14 

Preparation of Z-Val-Ng-alioc-Lys-PABC-DOX (14) 

40 

[0137] Z-Val-Ne-alloc-Lys-PABC-PNP (13) (260.0 mg, 354 jimoles) and DOX-HCI (216 mg, 1 .05 equiv.) in NMP (12 
ml) at room temperature were treated with triethylamine (52 jil). The mixture was allowed to stand in the dark for 2 
days. Workup as described above for Z-Phe-N^-alloc-Lys-PABC-DOX (8) gave the product as an orange solid (278.0 
mg, 69%). iH-NMR (CDCI3/CD3OD): 5 0.83 (6H, m, Val CH3), 1 .18 (3H, d, sugar CH3). 1 .29, 1 .41 , 1 .63 and 1 .79 (6H, 

45 m, Lys CHg), 1.72 (2H, m, D-ring CHg), 1.98 (1H, m. Val CH3-CH), 2.14 (2H, D-ring CH2), 3.03 (2H, q, sugar CHg), 
3.02 (2H, m, Lys N-CHg), 3.52 (1H, m, sugar HO-CH), 3.76 (1H, m, sugar N-CH). 3.94 (1H, m, Lys CH). 3.99 (3H, s, 
O-CH3). 4.39 (1 H, m, Val CO-CH). 4.42 (2H, d, allyl O-CH2), 4.69 (2H, s, PAB CHg), 4.88 (2H, m, Z CHg), 5.01 {2H, d, 
CO-CH2-OH), 5.14 (2H, q, vinyl CHg). 5.18 (1H, m, anomeric CH). 5.41 (1H. br, DOX Ph-CH), 5.80 (1H, m, vinyl CH), 
7.13 and 7.40 (4H. PAB Ph), 7.26 (5H, s. Z Ph). 7.32. 7.70 and 7.93 (each 1H. m, DOX Ph). 9.25 (1H. br, PAB NH); 

50 MS (FAB) 1 1 60 (M+Na)+, 1 1 76 (M+K)+; Accurate mass calc. for CggHeyNsOig: 1 1 60.4328; found: 1 1 60.4358. 

EXAMPLE 15 

Preparation of Z-Val-Lys-PABC-DOX-HCI (15) 

55 

[0138] Z-Val-NE-alloc-Lys-PABC-DOX (14) (84.3 mg, 74.06 ^moles) in THF (2 ml) under argon at room temperature 
was treated with Pd(PPh3)4 (220 ^1 of a solution of Pd2dba3 (4.7 mg, 5.13 |imoles) and PPh^ (13.5 mg, 10 equiv.) in 
THF (1 ml) under argon), acetic acid (11 2.5 equiv.) and tributyltin hydride (30 ^1, 1 .5 equiv.). The mixture was stinted 
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at room temperature in the daric for about 1 hour during which time an orange solid began to form. The mixture was 
diluted with ether (2 ml) followed by 1 M HCI in ether (1 ml) and then more ether (25 ml). The resulting suspension was 
sonicated briefly and then filtered. The orange solid was washed repeatedly with ether and then dissolved In 5:1 CHgClg/ 
CH3OH. To this was added celite (about 2 g) and the solvents were evaporated. The resulting solid was dry-loaded 
atopacelitecolumn(fromaslunry in 100:1 CH2CI2/CH3OH). The column was eluted with 1) 100:1 and 2) 10:1 CH^Cy 
CH3OH, to give the product as an orange solid (58.5 mg. 72.4%). "^H-NMR (selected peaks) (CDCiyCDoOD)- 5 (loss 
of allyl peaks) 0.83 (6H. m, Val CH3). 1 .20 (3H, d. sugar CH3). 2.02 (1 H. m. Val CH3-CH). 4.01 (3H. s. O-CH3) 7 1 0-7 57 
(9H, m, Ph), 7.32. 7.72 and 7.91 (each 1 H, m. DOX Ph); HPLC (C-18. 15 cm column. 8:2 MeOH/50 mM EtaN-HCOgH 
buffer (pH 2.8), 1 ml/min., 495 nm): single peak, retention time 6.1-6.4 min.; MS (FAB)1064 (MH)+- Accurate mass 
calc. for C54H64N5O17: 1054.4297; found: 1054.4283. 



EXAMPLE 16 



Preparation of Alloc-D-Phe (16) 

[0139] D-Phe (2.0203 g, 12.29 mmoles) and NaHCOa (1 08 g, 1 .05 equiv.) in water (30 ml) were treated with diallyl 
dicarbonate (2.13 ml, 1.05 equiv.) in DME (30 ml). The mixture was stirred at room temperature for about 16 hours 
and then poured into 15% citric acid. The resulting suspension was extracted with EtOAc (2 x 100 ml). The combined 
organic layers were washed with water (3 x 100 ml) and brine, dried and evaporated to give a coloriess foam which 
was pure enough to carry on to the next step (3.002 g, 98%). ^H-NMR (CDCI3/CD3OD): 5 3.13 (2H AB q Phe CHo) 
4.52 (2H, d, CH2-O). 4.64 (1 H, q, Phe CH). 5.20 (2H, q, vinyl CH2). 5,85 (1 H. m, vinyl CH), 7.21 {5H. m, Ph); MS (DCI)' 
250(MH)M92(M-C3H5O)+; . /. \ ; 



Anal, calc. for C13H15NO4-H2O 


1 C-58.42, 


H-6.40, 


N-5.24; 


Found 


i C-58.81, 


H-5.87, 


N-5.36. 



EXAMPLE 17 



Preparation of Alloc-D-Phe-NHS (1 7) 



[01 40] Alloc-D-Phe (16) (3.002 g, 1 2.04 mmoles) and NHS (1 .525 g. 1 . 1 equiv.) in CH2CI2 at about 0»C were treated 
with DCC (2.733 g. 1 .1 equiv.). The ice bath was allowed to warm to room temperature and the mixture was stirred at 
room temperature for about 1 6 hours. Workup as described above for Z-Phe-NHS (4) gave the product as a colorless 
foam which was used without further purification (4.045 g, 97%). 



EXAMPLE 18 

Preparation of Alloc-D-Phe-Phe (18) 



[0141] Alloc-D-Phe-NHS (17) (1 .7654 g, 5.1 0 mmoles) In DME (30 ml) at room temperature was treated with a solution 
of Phe (1.263 g. 1.5 equiv.) and NaHC03 (642.3 mg. 1.5 equiv.) in water (20 ml). The mixture was stirred at room 
temperature for about 1 6 hours. The mixture was then poured into 1 5% citric acid (1 00 ml) and the resulting suspension 
was extracted with EtOAc (2 x 1 00 ml). The combined organic layers were washed with water (3 x) and brine, and then 
dned and evaporated to give a coloriess glass. To this was added ether (30 ml) and the mixture was sonicated at room 
temperature for about 15 minutes and then stored in the freezer for about 1 hour. The solid product was collected by 
filtration and washed with ether (1 .6973 g. 84%). iH-NMR (CDCI3/CD3OD): 5 2.83-3.16 (4H. m, Ph-CH2). 4.45 (2H d 
CH2-0), 4.63 and 4.89 (each 1H, m, N-CH), 5.21 (2H, q. vinyl CHg). 5.81 (1H. m, vinyl CH), 6.93-7.34 ('lOH m Ph)' 
MS (DCI): 397 (MH)+; k > > h 



Anal, calc. for C22H24N2O5 


i C-66.65, 


H-6.10, 


N-7.07; 


Found 


1 C-66.42, 


H-6.19, 


N-7.09. 



EXAMPLE 19 



Preparation of Alloc-D-Phe-Phe-NHS (19) 

[0142] Alloc-D-Phe-Phe (18) (1 .0151 g, 2.60 mmoles) and NHS (324.2 mg, 1 .1 equrv.) In CH2CI2 (25 ml) at O^C 



were 
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treated with DCC (555 mg, 1 .05 equiv.). The Ice bath was allowed to warm to room temperature and the mixture was 
stirred for about 1 8 hours. The solid DCU was removed by filtration and the solvent was evaporated. The residue was 
dissolved in EtOAc and the solution was washed with water (2x) and brine, dried and evaporated to give a white solid 
which was used without further purification (1 .2897 g, 100%). 

5 

EXAMPLE 20 

Preparation of Alloc-D-Phe-Phe-Ng-alloc-Lvs (20) 

10 [01 43] Alloc-D-Phe-Phe-NHS (19) (1 .2897 g, 2.61 mmoles) in DME (40 ml) was added a solution of Ne-alloc-Lys-TFA 
(945 mg, 1 .05 equiv.) and NaHC03 (461 mg, 2.1 equiv.) in water (20 ml). The mixture was stirred vigorously at room 
temperature for about 16 hours. Workup as described above for Alloc-D-Phe-Phe (18) gave a crude white solid. This 
was suspended in ether and alternately sonicated heated at about 40^C for several minutes. The mixture was then 
stored at about 4*^0 for about 2 hours and filtered to remove the white, solid product, which was washed with cold ether 

IS (1 .2046 g, 76%). ^H-NMR (CDCI3/CD3OD) : 5 1 .21 -1 .94 (6H, 4 x m, Lys CHg), 2.79 and 2.91 (each 2H, m, Phe CHg). 
3.08 (2H. m, N-CHg), 4.29 (1H, m, Lys CH), 4.38 and 4.59 (each 1H, m, Phe CH), 4.45 and 4.53 (each 2H, d, allyl 
0-082), 5.20 (4H, m, vinyl OH2), 5.85 (2H, m. vinyl OH), 7.06-7.27 (10H, m, Ph); MS (FAB): 609 (MH)+, 631 (M+Na)+, 
647 (M+K)+; 



20 


Anal. calc. for O32H40N4O8 


1 C-63.14, 


H-6.62, 


N-9.20; 




Found 


1 C-63.05, 


H-6.78, 


N-9.25. 



EXAMPLE 21 



Preparation of Alloc-D-Phe-Phe-Ng-alloC'LyS'PAB'OH (21) 

[0144] Alloc-D-Phe-Phe-N^-alloc-Lys (20) (616.8 mg, 1.013 mmoles) and p-aminobenzyl alcohol (137.3 mg, 1.1 
equiv.) in THF (12 ml) at room temperature were treated with EEDQ (276 mg, 1 .1 equiv.). The mixture was stirred at 
room temperature for about 1 8 hours. Workup as described above forZ-Phe-Ne-alloc-Lys-PAB-OH (6) gave the product 
as a white solid (685.7 mg, 95%). ^H-NMR (CDOI3/OD3OD): 5 1 .20-1 .98 (6H, 4 x m, Lys CHg), 2.95 (4H, m, Phe CHg). 
3.08 (2H, m, N-CHg), 4.25 (2H, AB q. allyl O-CHg), 4.49 (2H, d, allyl OCHg), 4.57 (2H, s, PAB CHg), 5.15 (4H, m, vinyl 
CH2), 5.62 and 5.87 (each 1 H, m, vinyl CH), 6.96 and 7.54 (each 2H, m, PAB Ph), 7.06-7.31 (10H, m, Ph); MS (FAB): 
714 (MH)+, 736 (M+Na)+, 752 (M+K)+; Accurate mass calc. for C39H48N5O8: 714.3503; found: 714.3494; 



35 



Anal. calc. for C39H47N5O8-H2O 


i 0-64.01 , 


H-6.75, 


N-9.57; 


Found 


i 0-64.39, 


H-6.63, 


N-9.54. 



EXAMPLE 22 

40 

Preparation of Alloc-D-Phe-Phe-N£-alloc-Lys-PABO-PNP (22) 

[0145] Alloc-D-Phe-Phe-Ne-alloc-Lys-PAB-OH (21^) (330.8 mg, 463.4 ^imoles) and p-nitrophenyl chlorofomnate 
(1 40.1 mg, 1 .5 equiv.) in CH2OI2 (20 ml) at room temperature were treated with dry pyridine (56.2 |il, 1 .5 equiv.). Workup 

45 as described above for Z-Phe-Ne-alloc-Lys-PABO-PNP (7) gave the product as a white solid (379.0 mg, 93%). ^H-NMR 
(CDCI3/CD3OD): 6 1 .20-2.00 (6H. 4 X m, Lys OH2), 2.97 (4H, m, Phe OHg), 3.10 (2H, m, N-OH2). 4.21 (2H, AB q. allyl 
O-OH2), 4.30. 4.52 and 4.67 (each 1H, m, N-CH), 4.49 (2H, d, allyl O-CH2). 5.10 (2H, m. vinyl CH2), 5.22 (2H, s. PAB 
OH2), 5.58 and 5.87 (each 1H, m, vinyl OH), 6.93 and 7.66 (each 2H, m, PAB Ph), 7.04-7.25 (10H, m, Ph), 7.32 and 
8.04 (each 2H, m, PNP Ph); MS (FAB): 879 (MH)+, 901 (M+Na)+, 917 (M+K)+; Accurate mass calc. for 046H5^N6Oi2: 

50 879.3565; found: 879.3633. 

EXAMPLE 23 

Preparation of Alloc-D-Phe-Phe-Ng-alloc-Lys-PABO-DOX (23) 

55 

[0146] Alloc-D-Phe-Phe-Ne-alloc-Lys-PABO-PNP (22) (379.0 mg, 431.2 mmoles) and DOX-HOI (262.6 mg, 1.05 
equiv.) in NMP (10 ml) at room temperature were treated with triethylamine (63 ml, 1 .05 equiv.). The mixture was stored 
In the dark at room temperature for 2 days and then diluted with 10% i-propyl alcohol/EtOAc (150 ml). The resulting 
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solution was washed with water (4x) and brine, filtered to renriove a snnall amount of orange solid by-product, and then 
evaporated to give an orange solid. This was chromatographed on silica, eluting with 1) 30:1 and 2) 15:1 CHaClg/ 
CH3OH. to give the product as an orange solid (41 8.8 mg, 76%). ^H-NMR (CDCIg/CDaOD) : 5 1 .21 (3H, d, sugar CH3), 
1.28-1.96 (6H, 4 X m, Lys CHa). 1.76 (2H, m. D-ring CHg). 2.18 (D-ring CHg), 2.87 (2H, m, sugar CHg). 3.05 (2H, m, 
N-CH2), 3.55 (1H, s. sugar HO-CH). 3.78 (1H, m, sugar N-CH), 3.99 (3H, s, CH3-O), 4.10 (1H. m. sugar CH3-CH), 
4.26 (2H, m. allyl O-CHg). 4.40 (3H, m. CO-CH), 4.45 (2H. d, allyl O-CH^). 4.70 (2H, s, CO-CHg-OH), 4.89 {2H. m, 
PAB CH2), 5.16 (4H, m, vinyl CHg), 5.20 (1H, s, anomericCH), 5.41 (1H. s, DOX Ph-CH), 5.52 and 5.80 (each 1H, m, 
vinyl CH). 6.85-7.52 (14H. m, Ph), 7.32. 7.72 and 7.97 (each 1H, m. DOX Ph); MS (FAB-): 1282.4 (MH)"; Accurate 
mass calc. for C67H74N602oNa: 1305.4856; found: 1305.4877. 

EXAMPLE 24 



Preparation of D-Phe-Phe-Lvs-PABC-DOX-2HCI (24) 

[0147] Alloc-D-Phe-Phe-N«-alloc-Lys-PABC-DOX (23) (164.0 mg. 127.8 ^imoles)) in degassed 2:1 CHjClg/CHgOH 
(4 ml) at room temperature under argon was treated with acetic acid (37 ^il, 5 equiv.) and then 460 ^il of a solution of 
Pd(PPh3)4 (Pd2dba3 (6.4 mg) and PPh^ (1 8 mg) in degassed 2:1 CH2CI2/CH3OH (1 ml)). To this was added triethylsilane 
(61 ^il, 3 equiv.) and the mixture was stinred In the dark for about 16 hours at room tennperature The soh^ents were 
removed on the rotovap (40*C) and the orange, glassy residue was treated with ether (2 ml) and 1M HCI in ether (1 
ml). This was sonicated for several minutes. The resulting orange solid was collected by filtration and then taken up 
as far as possible in water. The insoluble material was filtered off and the filtrate evaporated to dryness. The residue 
was chromatographed on celite, eluting with 1 ) 50: 1 . 2) 1 2: 1 , and 3) 5:1 CH2CI2/CH3OH. The first solvent system eluted 
any uncharged material, the second eluted singly-charged (mono-deprotected) material, and the product eluted in the 
third (100.4 mg, 66%). 1H-NMR (CDCI3/CD3OD): 5 1.12 (3H, d, sugar CH3), 1.00-1.90 (8H, m, Lys CHg and D-ring 
CH2), 2.07 (2H, m, D-ring CHg), 2.55-3.16 (8H, m, +H3N-CH2 sugar CHg, Phe CHg), 3.45 (1 H, s, sugar HO-CH), 3.70 
(1 H, m, sugar N-CH), 3.90 (3H, s, O-CH3), 4.21 , 4.33 and 4.43 (each 1 H, m, CO-CH), 4.61 (2H, s. CO-CHg-OH), 4.80 
(2H, m, PAB CH2), 5.12 (1H, brs, anomeric CH), 5.33 (1H, brs, DOX Ph-CH), 6.80-7.90 (17H, m, Ph); HPLC: (C-18, 
1 5 cm column, 8:2 MeOH/50 mM EtgN-HCOaH buffer (pH 2.8), 1 ml/min., 495 nm): single peak, retention time 5.5-5.8 
min.; MS (FAB-): 1114.6 (MH)". 

EXAMPLE 25 

Preparation of Z-Val-Cit (26) 

[0148] To a solution of Z-Val-NHS (^0) (2.98 g, 8.566 mmoles) in DME (25 ml) at room temperature was added a 
solution of citmlllne (2.25 g, 1.5 equiv.) and NaHC03 C 08 g, 1.5 equiv.) in water (25 ml). The mixture was stin-ed 
vigorously for 2 days. Water (20 ml) containing 2 ml sat. NaHCOg was added and the mixture was washed with EtOAc 
and acidified to pH 3 with 1 0% HCI. The resulting suspension was extracted with 1 0% Bu-OH/EtOAc (3x). The combined 
organic layers were dried and evaporated to give a white solid (3.39 g, 97%). ^H-NMR (CDCI3/CD3OD): 5 0.73 {6H, q, 
Val CH3), 1.31.1 .46 and 1 .63 (4H, m, Git CH2). 1 .87 (1 H, m, Val CH3-CH), 2.88 (2H, m, N-CHg), 3.72 (1 H. AB q, Git 
CH). 4.1 7 (1 H, m, Val COCH), 4.86 (2H, s, Z CH2), 7.1 0 (5H, m. Z Ph); MS (FAB): 409 (MH)+, 431 (M+Na)+, 447 (M+K>*; 
Accurate mass cate. for C^9H29N406: 409.2087; found: 409.2086. 

EXAMPLE 26 

Preparation of Z-Val-Cit-PAB-OH (27) 

[0149] Z-Vai-Cit (26) (1 ,0397 g. 2.545 mmoles) and p-aminobenzyl alcohol (470.2 mg, 1 .5 equiv.) in THF (1 0 ml) at 
room temperature were treated with EEDQ (944.2 mg. 1.5 equiv.). The mixture was stirred at room temperature for 
about 16 hours and then diluted with 10% i-Pr-OH/EtOAc (100 ml). This was washed with 10% citric acid, water and 
brine, dried and evaporated. The pale-yellow solid residue was sonrcated in ether for 15 min. and the crude solid 
product was collected by filtration (954.2 mg. 73%). ^H-NMR (CDCI3/CD3OD): 5 0.79 (6H, q. Val CH3). 1 .37, 1 .53 and 
1.72 (4H, m, Cit CH2), 1 .92 (1H. m, Val CH3-CH), 3.00 (2H, m, N-CHg). 3.85 (1 H, m, Cit CH), 4.41 (1H, m, Val COCH), 
4.45 (2H, s, PAB CH2), 4.95 (2H, m, Z CHg), 7.08-7.40 (9H, m, Ph); MS (FAB): 514 (MH)+, 536 (M+Na)-^, 552 (M+K)+; 



Anal, calc. for C26H35N5O6-H2O 


i C-58.74, 


H-7.01, 


N-13.17; 


Found 


i C-59.01, 


H-6.62, 


N-13.17. 
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EXAMPLE 27 

Preparation of Z-Val-Cit-PABC-PNP (28) 

5 [0150] Z-Val-Clt-PAB-OH (27) (383.0 mg, 745.7 nmoles) and p-nitrophenyl chloroformate (225.5 nng, 1 .5 equlv.) in 
THF (1 0 ml) and CHgClg (5 ml) were treated at room temperature with pyridine (91 ^1, 1 .5 equiv.). Workup as described 
above for Z-Phe-Ne-alloc-Lys-PABC-PNP (7) gave a crude, pale-yellow solid which was chromatographed on silica, 
eluting with 1) 30:1 and 2) 12:1 CHgClg/CHgOH, to give the product as an off-white solid (440.3 mg, 87%). ^H-NMR 
(CDCI3/CD3OD): 6 0.88 (6H, m, Val CH3). 1.42, 1.61 and 1.80 (4H, m, Cit CHg), 2.02 (1H, m, Val CH3-CH), 3.08 (2H, 

10 m, N-CH2), 3.99 (1 H, m. Cit CH), 4.51 (1 H, m, Val COCH), 5.00 (2H, m, Z CHg), 7.20-7.57 (9H, m, Ph), 7.30 and 8.20 
(each 2H, m, PNP Ph); MS (FAB): 679 (MH)+, 701 (M+Na)+, 717 (M+K)+; Accurate mass calc. for C33H39N60io: 
679.2728; found: 679.2720. 

EXAMPLE 28 

15 

Preparation of Z-Val-Clt-PABC-DOX (29) 

[0151] Z-Val-Cit-PABC-PNP (28) (126.9 mg, 187 ^imoles) and DOX-HCI (119.3 mg, 1 .1 equiv.) in NMP (5 ml) at room 
temperature were treated with triethylamine (29 equiv.). The mixture was stirred in the darl< at room temperature 

20 for 2 days. Worl<up as described above for Alloc-D-Phe-Phe-N^-alloc-Lys-PABC-DOX (23) gave a crude orange solid. 
This was chromatographed on silica, eluting with 1) 12:1, 2) 8:1 , and 3) 5:1 CH2CI2/CH3OH, to give the product as a 
red-orange solid (158.0 mg, 78%). "^H-NMR (CDCI3/CD3OD): 5 0.74 (6H, m, Val CH3), 1.07 (3H, d, sugar CH3), 
1.28-1.88 (4H, m, Cit CHg). 1.64 and 2.08 (each 2H, m, D-ring CHg), 1.88 (1H, m, Val CH3-CH), 2.87 (2H, m, sugar 
CH2), 3.42 (1H, brs. sugar HO-CH), 3.95 (1H, m, sugar N-CH). 4.11 (3H, s, O-CH3). 4.38 (2H, m, CO-CH), 4.58 (2H, 

25 s, CO-CH2-OH), 4.78 (2H, s, PAB CHg), 4.90 (2H, s, Z CHg), 5.04 (1 H, brs, anomeric CH), 5.30 (1 H, brs, DOX Ph-CH), 
7.00-7.86 (12H, m, Ph), 9.31 (1H, brs, PAB NH); HPLC: (C-18, 15 cm column, 8:2 MeOH/50 mM EtsN-HCOgH buffer 
(pH 2.8), 1 ml/min., 495 nm): single peak, retention time 3.65-3.75 min.; MS, (FAS'): 1082.8 (M-); Accurate mass calc. 
forC54H63N60ie: 1083.4199; found: 1083.4161. 

30 EXAMPLE 29 

Preparation of Z-Phe-Ng-alloc-Lys-PABC-2'-Taxol (30) 

[0152] Taxol (15.8 mg, 18.5 ^imoles) and Z-Phe-Ne-alloc-Lys-PABC-PNP (7) (14.5 mg, 1 equiv.) in CHgClg (2 ml) at 
35 room temperature were treated with DMAP (2,5 mg, 1 ,1 equiv.). After 2 days at room temperature TLC (silica; 25:1 
CH2CI2/CH3OH) indicated completion. EtOAc (25 ml) was added and the mixture was washed with 10% citric acid, 
water, brine, dried and evaporated to give a pale-yellow glass. This was chromatographed on silica, eluting with 30:1 
CH2CI2/CH3OH, to give the product as a colorless glass (26.1 mg, 947o). ""H-NMR (selected peaks): 5 1 .13, 1 .23, 1 .68 
and 1 .81 (each 3H, s, Taxol CH3), 2.20 and 2.46 (each 3H, s, Ac CH3), 3.13 (2H, m, CON-CH2), 4.25 (2H, AB q, C-20 
40 CHg). 4.47 (1H, m. C-7 CH), 4.52 (2H, d, alloc 0-CH2), 4.97 (2H, m. Z CH2). 5.05 (2H, s, PAB CHg), 5.12 (2H, m, vinyl 
CH2). 5.45 (1H, d, C-2' CH), 5.88 (1H, m, vinyl CH), 7.10-8.17 (29H, m, Ph), 8.59 (1H, s, PABC NH); MS (Ion spray): 
1496.8 (MH)+, 1519,6 (M+Na)-^; Accurate mass calc. for C82H39N5O22: 1496.6078; found: 1496.6082. 

EXAMPLE 30 

45 

Preparation of Z-Phe-Lys-PABC-2'-Taxol-HCI (31) 

[01 53] Z-Phe-NE-alloc-Lys-PABC-2'-Taxol (30) (18.1 mg, 1 2.09 ^imoles) in dry THF (1 ml) at room temperature under 
argon was treated with AcOH (1 .7 2.5 equiv.), Pd(PPh3)4 (45 \l\ of a solution of Pd2dba3 (6.2 mg, 6.77 p.moles) and 

so pphg (1 7.8 mg, 1 0 equiv.) in dry THF (1 ml)), and Bu3SnH (5 jil, 1 .5 equiv.). After about 30 minutes more BusSnH {5\l\) 
was added. After about 30 more minutes ether (5 ml) and then 1M HCI in ether (1 ml) were added. The resulting 
suspension was sonicated for several minutes and the white solid was collected by filtration and washed repeatedly 
with ether (14.37 mg, 82%). ""H-NMR (CDCI3/CD3OD) (selected peaks): 5 (loss of allyl peaks) 2.98 (2H, m, +H3N-CH2), 
4.27 (2H, AB q, C-20 CHg), 4.39 (1H, m, C-7 CH), 5.02 (2H, m, Z CHg), 5.09 (2H. m. PAB CH2), 7.06-8.20 (29H, m, 

55 Ph); HPLC: (C-18, 15 cm column, 8:2 MeOH/50 mM EtsN-HCOgH buffer (pH 2.8). 1 ml/min., 230 nm): single peak, 
retention time 4.8 min., (6:4 MeCN/50 mM Et3N-HC02H buffer (pH 2.8)): single peak, retention time: 9.6 min.; MS (Ion 
spray): 1413.2 (MH)-^; Accurate mass calc. for C78H86N5O20- 1412.5866; found: 1412.5883. 
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EXAMPLE 31 

Preparation of Boc-Phe-NHS (32) 

[0154] Boc-Phe (5.4257 g, 20.45 mmoles) and NHS (2.354 g, 1 equlv.) In THF (55 ml) at about 0**C were treated 
with DCC (4.22 g, 1 equiv.). The ice bath was allowed to melt and the mixture was stirred at room temperature for 
about 1 6 hours. The solid DCU was filtered off and the filtrate was evaporated to give a white solid which was used 
without further purification (7.2624 g, 98%). 1H-NMR: 5 1 .39 (9H, s. t-Bu), 2.85 (4H, br s. NHS CHg), 3.22 (2H, m. Phe 
CH2), 4.94 (1H, m, CH), 7.29 {5H, m. Ph). 

EXAMPLE 32 

Preparation of Boc-Phe>Ng-Fmoc-Lvs (33) 

[0155] N^-Fmoc-Lys (3.0651 g, 8.32 mmoles) and NaHCOg (769 mg, 1 .1 equiv.) in water (50 ml) and DME (20 ml) 
were treated, at room temperature, with a solution of Boc-Phe-NHS (32) (3.015 g, 1 equiv.) in DME (40 ml). The mixture 
was stirred vigorously at room temperature for about 18 hours and then diluted with EtOAc (100 ml) and 10% citric 
acid. The aqueous layer was reextracted with EtOAc (50 ml). The combined organic layers were washed with water 
(2x) and brine, dried and evaporated to give a pale-yellow solid. This was dissolved In ether and a small amount of 
undissolved solid was removed by filtration. The filtrate was evaporated to dryness and the pale-yellow foamy residue 
was dried In vacuo (5.0881 g. 99%). iR-NMR (CDCI3/CD3OD): 5 1 .30, 1 .48. 1 .67 and 1 .85 (6H, m, Lys CHg), 1 .35 (9H. 
s, t-Bu), 3.01 (2H, m. Phe CHg). 3.12 (2H. m, N-CHg), 4.18 (1H, t, Fmoc CH), 4.36 (2H, d, Fmoc CH2), 4.41 and 4.50 
(each 1H, m, CO-CH), 7.12-7.77 (13H, m. Ph); MS (FAB): 616 (MH)+. 638 (M+Na)+, 654 {M+K)+; 



Anal. calc. for C35H4^N307 


j C-68.27, 


H-6.71, 


N-6.82; 


Found 


1 C-68.13, 


H-6.84, 


N-6.44. 



EXAMPLE 33 

Preparation of Boc-Phe-Ne-Fmoc-Lys-PAB-OH (34) 

[0156] Boc-Phe-N^-Fmoc-Lys (33) (4.8207 g, 7.83 mmoles) and p-aminobenzyl alcohol (1 .061 g, 1 .1 equiv.) in THF 
(50 ml) at room temperature were treated with EEDQ (2.1 3 g, 1 .1 equiv.). The mixture was stirred at room temperature 
for about 16 hours. Workup as described above for Z-Phe-N^-alloc-Lys-PAB-OH (6) gave the product as an off-white 
solid (4.4579 g, 79%). iH-NMR (CDCIa/CDaOD): 5 1 .28, 1 .48, 1 .63 and 1 .84 (6H, m, Lys CHg). 1 .33 (9H, s. t-Bu), 3.00 
(2H, m, Phe CHg), 3.11 (2H, m, N-CHg), 4.15 (1H, t. Fmoc CH). 4.31 (2H, d. Fmoc CH2), 4.38 (2H, m, CO-CH), 4.57 
(2H, s, PAB CH2), 7.08-7.75 (17H, m, Ph); MS (FAB): 721 (MH)+ 743 (M+Na)+, 759 (M+K)+; 



Anal. calc. for C42H48N407-1/2 HgO 


1 C-69.12. 


H-6.77, 


N-7.68; 


Found 


1 C-68.96, 


H-6.87, 


N-7.64. 



EXAMPLE 34 

Preparation of 2'-FmoC'Taxol (35) 

[0157] Taxol (134.6 mg, 157.6 jimoles) and Fmoc-NHS (58.5 mg, 1 .1 equiv.) in CHgClg (3 ml) at room temperature 
were treated with DMAP (1 9.3 mg, 1 equiv.). After about 5 days at room temperature TLC (silica; 25:1 CH2CI2/CH3OH) 
indicated completion. EtOAc (50 ml) was added and the mixture was washed with 10% citric acid, water, brine, dried 
and evaporated. The residue was chromatographed on silica, eluting with 35:1 CH2CI2/CH3OH, to give the product as 
a colorless glass (165.6 mg, 98%). ^H-NMR: 5 1 .13, 1 .24 and 1 .67 (each 3H, s, C-16, C-17 and 0-19 CH3), 1 .92 (3H, 
s, C-1 8 CH3), 1 .87 and 2.52 {2H, m, C-6 CHg), 2.22 and 2.44 (each 3H, s, Ac CH3), 2.41 (2H, m. C-14 CHg), 2.50 (1 h! 
d, C-7 OH), 3.82 (1H, d, C-3 CH), 4.28-4.51 (6H, m. C-20 CHg, C-7 CH, Fmoc CH and CHg). 4.98 (1H. d, C-5 CH), 
5.47 (1 H, d, C-2' CH), 5.69 (1 H, d, C-2 CH), 6.03 (1 H, m, C-3' CH), 6.30 (1 H, s. C-1 0 CH). 6.32 (1 H. t, C-13 CH), 6.99 
(1H. d, NH). 7.22-8.20 (23H, m, Ph); MS (FAB): 1076 (MH)+, 1098 (M+Na)+, 1114 (M+K)+; Accurate mass calc. for 
C26H62NO16: 1076.4069; found: 1076.4031. 
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EXAMPLE 35 

Preparation of Boc-Phe-Ng-Fmoc-Lvs-PABC-7-Taxol-2'-Fmoc (36) 

s [0158] 2'-Fmoc-taxol (35) (112.1 mg, 90.3 ^imoles) in dry Ci-l2Cl2 (1 ml) under argon at about 0**C was treated with 
pyridine (8 fil, 1 .1 equiv.) and diphosgene (6.5 jil, 0.6 equlv.). After about 40 minutes Boc-Phe-N^-Fmoc-Lys-PAB-OH 
(65.1 mg, 1 equiv.) and DMAP (0.5 mg) in CHgClg (1 ml)/pyridine (0.2 m() were added. The mixture was stirred at about 
O'C for about 30 minutes and then at room temperature for about 4 hours. EtOAc (30 ml) was then added and the 
solution was washed with 10% citric acid (2 x), water and brine, then dried and evaporated to give a white solid. This 

10 was chromatographed on silica, eluting with 30:1 CH2CI2/CH3OH, to give the product as a colorless glass (81 .7 mg, 
50%, two of the three product-containing fractions were contaminated with 2'-Fmoc-taxol)). '•H-NMR (CDCI3/CD30D): 
5 1 .1 9. 1 .22 and 1 .80 (each 3H, s, C-1 6, C-1 7 and C-1 9 CH3), 1.10-1 .90 (6H, m, Lys CHg), 1 .38 (9H, s, t-Bu), 1 .82 and 
2.54 (each 1H, m, C-6 CHg). 2.05 (3H, s, C-18 CH3). 2.23 and 2.42 (each 1H, m, C-14 CHg), 2.18 and 2.47 (each 3H, 
s, Ac CH3), 3.09 (2H, m, Phe CHg), 3.19 (2H, m, Lys N-CH2), 3.98 (1H, d, C-3 CH), 4.15-4.52 (7H. m, Phe and Lys 

IS CO-CH, Fmoc CH2 and CH, C-20 CH2), 4.98 (1H, m, C-5 CH), 5.14 (2H, m, PAB CHg), 5.48 (1H, d, C-2' CH), 5.55 
(1 H, m, C-7 CH), 5.69 (1 H, m. C-2 CH), 6.02 (1 H, m, C-3' CH), 6.29 (1 H, m, C-1 3 CH), 6.41 (1 H, s, C-1 0 CH), 6.96-8.1 8 
(40H. m, Ph); l\^S (FAB): 1823 (MH)+. 1846 (M+Na)-»-, 1862 (M+K)+. 

EXAIViPLE 36 

20 

Preparation of Boc-Phe-Lvs-PABC-7-Taxol-HCI (37) 

[0159] Boc-Phe-Ne-Fmoc-Lys-PABC-7-Taxol-2 -Fmoc (36) (74.6 mg, 40.95 tunoles) in THF (2 ml) at room tempera- 
ture was treated with 2% DBU in THF (2 ml). After about 6 minutes at room temperature ether (25 ml) was added and 

25 the resulting white solid was collected by filtration and washed with ether. The solid was suspended in ether (5 ml) and 
treated with 1M HCI in ether (2 ml). After about 2 minutes the solid was filtered off and washed thoroughly with ether 
The solid was chromatographed on LH-20 lipophilic sephadex, eluting with 1 :1 CH2CI2/CH3OH, to give the product as 
a colorless glasss (35.6 mg, 90%). ^H-NMR (CDCIa/CDaOD) : 6 1.13. 1.19 and 1.78 (each 3H, s, C-16. C-17 and C- 
1 9 CH3), 1 .37 (9H, s, t-Bu), 1.10-1 .90 (6H, m, Lys CHg), 1 .86 and 2. 54 (each 1 H, m, C-6 CH2), 2.06 (3H, s, C-1 8 CH3), 

30 2.16 and 2.38 (each 3H, s, Ac CH3), 2.97 (2H, m. +H3N-CH2), 3.12 (2H, m, Phe CH2). 3.90 (1 H, d, C-3 CH). 4.24 (2H. 
m, C-20 CHg), 4.45 and 4.68 (each 1H. m, Phe and Lys CO-CH), 4.83 (1H. brs, C-2' CH), 4.91 (1H, d, C-5 CH), 5.12 
(2H, m, PAB CHg), 5.48 (1H, m, C-7 CH), 5.67 (1H, d, C-2 CH), 5.78 (1H, d. c-3' CH), 6.12 (1H, m, C-13 CH), 6.33 
(1H, s, C-10 CH), 7.08-8.12 (24H, m, Ph); HPLC: (C-18, 15 cm column, 8:2 MeOHy50 mM EtaN-HCOgH buffer (pH 
2.8), 1 ml/min., 230 nm): single peak, retention time: 7.1-7.3 min.; MS (Ion spray): 1379.2 (MH)+; Accurate mass calac. 

35 for C75H88N5O20: 1 378.6023; found: 1 378.6043. 

EXAMPLE 37 

Preparation of Boc-Phe-Ng-Fmoc-Lys-PABC-CI (38) 

40 

[0160] Boc-Phe-Ne-Fmoc-Lys-PAB-OH (34) (211 .2 mg, 293 pinoles) In pyridine (0.5 ml) and CH2CI2 (2 ml) at -42*»C 
(dry ice-MeCN) under argon was treated with diphosgene (21 .2 0.6 equiv.). The mixture was stirred at about -42*C 
for about 20 minutes during which time solid pyridinium hydrochloride had precipitated out of solution. This solution 
was used immediately. 

45 

EXAMPLE 38 

Preparation of Boc-Phe-Ng-Fmoc-Lys-PABC-MMC (39) 

so [0161] To the above solution of Boc-Phe-N^-Fmoc-Lys-PABC-CI (38) at about -42''C was added MMC (11 8.0 mg. 
1 .2 equiv,) in N MP (1 ml). The cooling bath was allowed to warm to room temperature gradually and the mixture was 
stirred in the dark for about 12 hours at room temperature. The mixture was diluted with 10% l-Pr-OH/EtOAc (50 ml) 
and 10% citric acid (50 ml). The organic layer was washed with water (3x) and brine, dried and evaporated to give a 
purple-brown residue. This was chromatographed on a 1 mm silica prep, plate, eluting with 12:1 CH2CI2/CH3OH, to 

55 give the product as a light purple solid (108.0 mg, 34%). ^H-NMR (CDCIg/CDaOD): 6 1 .21 , 1 .43, 1 .61 and 1 .81 (6H. 
m. Lys CH2), 1.32 (9H, s, t-Bu). 2.10 (3H, s, MMC CH3), 2.99 (2H, m. Phe CHg), 3.11 (2H, m, Lys N-CHg), 3.14 (3H, 
s, O-CH3), 3.20-3.50 (3H, m, C-1 and C-2 CH, and C-3 CH), 3.62 (1 H, ABq, C-9 CH), 4.1 8 (1 H, t, Fmoc CH), 4.22 and 
4.89 (each 1H, ABq. C-10 CHg), 4.32 (2H, d, Fmoc CHg), 4.41 (IH, d, C-3 CH), 4.45 (2H, m, Phe and Lys CO-CH). 
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r^^l f V'u '^M ^y^, (MHT. 1103 (M+Na)*. 1119 (M+K)- Accurate mass 

calc.forC58H64N80i3Na: 1103.4491; found: 1103.4461. -lemass 

EXAMPLE 39 

Preparatfon of Boc-Phe-Lys-PABC-MMC-HCI (40) 

[0162J Boc-Phe-N^-Fmoc-Lys-PABC-MMC (39) (11.2 mg, 10.36 umoles) in THF (1 ml) at room temperature was 
oilT f " T ™' ^y^- ""^'^ ^"^^'^ 5 minutes the volume was reduced 

fHt2i^ln!rl°"H ! "TT ^1' ^""""^ ^"'^ "^^^ resulting solid was collected by 

fillrat on and washed w.th ether. The solid was suspended in ether (2 ml) and treated with 1M HCI in ether (3 ml) After 
about 2 mmutes the solid was filtered off. washed thoroughly with ether, and then triturated with CH^CU (2 m ) The 
resutt.ngsol|dwascoll^^^^ 

%u ^"2)' ■'•^ ^^^3). 2.83 (2H. m, ^H3N-CH2), 2.98 (2H, m Phe CH,) 3 13 

CH) 4.25-4.52 (3H, m. Phe and Lys CO-CH and C-3 CH), 4.97 (2H, m, PAB CH,), 7.12 (5H brs Phe Ph) 7 23 and 

365 s'ngle peak, retent.on t,me: 4.1-4.3 min.; MS (FAB): 859 (MH^. 881 (M+Na)^ 897 (M^y, Accurate rr«ss 
calc. for C43H55N80,i: 859.3990; found: 859.3980. v 1 mo mass 

EXAMPLE 40 

Preparation of N«-Fmoc-Ng-Mtr-Lvs (41) 

imo^^nI^I«l^.i^t^' Mn^^ "^^'^^ ''^ """P^"''"'' ^^^^ ^^^^^'^ <200 mo at room temperature under 
fo?«h„7r K ^ ^ ^""'^^ ^'''^ ^'9°^°"^ the mixture was heated at reflux 

mitt? nrt r^ Z1 """'^'^ '° ^"""^ ^'^'^ 2 «q"iv.) was added, followed by p-anisyldiphenjl- 

met yl Chloride 13.061 g, 1 .05 equiv.) in CH^CI, (50 ml). The ice bath was removed and the mixture was stiSr 

t f n r' 1 T 5 equiv.) was added and stimng was continued for one hou 

and then the solvents were evaporated. The residue was partitioned between ethyl acetate and pH 5 buffer (biphtha- 

Sgfr iN^MR^S?^f ? . ? '° ^"'^ ^ '"^"^ ^^''^^ '^^"^^^ °" W'»''°"t farther purification (25.693 g. 

99/0). 1H-NMR (CDCI3) 5 1 .26 and 1 .68 (2H and 4H. m, Lys CH^), 2.45 (2H. m. N-CH^). 3.71 (3H. s. OCH3) 4 05^ ^ 

(mX! 6^9 (M%T ''^-'-^ ^"^^ <^'^^) (MhT* 

EXAMPLE 41 

Preparation of N^-Mtr-Lys (42) 

E= J^^'^^Trr^!!"^^^ ^ ° ^' ^^-^^^ "^°'^*> ^"a^la '"I) at ^"Of" temperature was treated with 
r H T"'" temperature for about 24 hours and then the solvents were 

llinn f ""''^^ "^"^ """^Cla (3x100 ml). The pale yellow residue was triturated with ether. The 

EXAMPLE 42 

Preparation of Fmoc-Phe-NHS (43) 

treated with DCC (2.854 g. 1 .05 equiv.). The ice bath was allowed to wami to room temperature and the mixture was 
crude product, a coloriess glass, was used without further purification. ««>"|"ng 
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EXAMPLE 43 



Preparation of Fmoc-Phe-Ng-Mtr-Lys (44) 

5 [01 66] A suspension of N^-Mtr-Lys (42) (4.686 g, 1 1 .20 mmoles) and NaHCOs (941 .0 mg, 1 equiv.) in water (1 00 ml) 

and DME (50 ml) was treated with a solution of Fmoc-Phe-NHS (43) (11 .20 mmoles) in DME (50 ml). THF (25 ml) was 
then added to aid solubility. The mixture was stirred at room temperature for 2 days and then as much DME as possible 
was removed on the rotovap (bath at about 30°C). The resulting gummy suspension was partitioned between ethyl 
acetate and pH 5 buffer. The organic phase was washed with water and brine, dried and evaporated to give a pale 
io yellow foam. This was flushed with CH2CI2 (100 ml). TLC showed the product to be fairly pure and It was candied on 
without further purification (8.559 g, 97%). ^H-NMR (CDCI3/CD30D) 5 1 .10-1 .93 (6H, m, Lys CHg), 2.31 (2H, t, N-CHg), 
3.00 (2H, m, Phe CHg), 3.71 (3H, s, O-CHa), 4.02-4.48 (5H. m, Fmoc CHg and CH, CO-CH), 6.79 (2H, d, MeOPh 
o-CH), 7.00-7.75 (25H, m, Ph); MS (FAB) 788.2 (MH)+, 810.4 (M+Na)+ 826 (M+K)+; 



15 


Anal, calc. for C5QH49N3O5-H2O 


i C-74.51, 


H-6.38, 


N-5.21; 




Found 


1 C-74.17. 


H-6.57, 


N-5.41. 



EXAMPLE 44 



Preparation of Fmoc-Phe-Ng-Mtr-Lys-PAB-OH (45) 

[0167] Fmoc-Phe-N^-Mtr-Lys (44) (7.728 g, 9.808 mmoles) and p-aminobenzyl alcohol (1 .450 g, 1 .2 equiv.) in CHgClg 
(1 00 ml) at room temperature were treated with EEDQ (3.640 g, 1 .5 equiv.). The mixture was stinted at room temperature 
for about 20 hours and then the solvent was evaporated (water bath at about 30''C). The solid residue was triturated 
with ether (200 ml) and the resulting suspension sonicated for about 15 minutes and left to stand at room temperature 
for about 2 hours. The resulting solid was collected by filtration, washed well with ether, and dried in vacuo (7.6140 g, 
87%). "»H-NMR (CDCIa/CDaOD) 5 0.98-1 .91 (6H, m, Lys CH2), 2.06 {2H, t, N-CH2), 2.97 (2H, m, Phe CHg), 3.71 (3H, 
s, O-CH3), 4.12 (1H, t, Fmoc-CH), 4.20-4.41 (4H, m, Fmoc CH2 and CO-CH). 4.59 (2H, s, PAB CH2). 6.72 (2H, d, 
MeOPh o-CH), 7.00-7.73 (29H, m. Ph); MS (FAB) 891.4 (MH)+. 916.7 (M+Na)+, 931 (M+K)+; 



Anal calc. for C57H56N4O6-H2O 


i C-75.14, 


H-6.42, 


N-6.15; 


Found 


1 C-75.25, 


H-6.02, 


N-6.49. 



35 EXAMPLE 45 

Preparation of Phe-Ng-Mtr-Lys-PAB-QH (46) 

[0168] Fmoc-Phe-N^-Mr-Lys-PAB-OH (45) (4.2857 g, 4.80 mmoles) in CH2CI2 (35 ml) at room temperature was 
40 treated with diethylamine (50 ml). The mixture was sonicated briefly and stirred at room temperature for 4 hours after 
which time no starting material was observed by TLC. The solvents were evaporated and the residue was flushed with 
CHgClg and chromatographed on silica, eluting with 1) 2% methanoI/CH2Cl2, 2) 3% methanoI/CH2Cl2, and 3) 4% 
methanol/CHgClg, to give the product as a colorless foam (2.230 g, 69%). ""H-NMR (CDCI3) 5 1.26-2.00 (6H, m, Lys 
CH2), 2.12 (2H, t, N-CHg), 2.75 and 3.21 (each 1H, ABq, Phe CHg). 3.68 (1 H, ABq, Phe CO-CH), 3.76 (3H, s. O-CH3), 
45 4.42 (1H, q, Lys CO-CH), 4.66 (2H, brs. PAB CHg). 6.79 (2H, d, MeOPh o-CH). 7.10-7.42 (21H. m, Ph). 7.81 (1H, d, 
amide NH), 8.71 (1H, s, PAB NH); MS (FAB) 693.4 (M+Na)-^. 709 (M+K)+; 



Anal, calc. for C42H46N4O4-I/2H2O 


1 C-74.20, 


H-6.97, 


N-8.24; 


Found 


j C-74.28, 


H-7.00, 


N-8.34. 



EXAMPLE 46 

Preparation of MC-Phe-Ne-Mtr-Lys-PAB-OH (47) 

[0169] Phe-Nc-Mtr-Lys-PAB-OH (46) (448.1 mg, 0.668 mmoles) and DIEA (0.128 ml, 1 .1 equlv.) in CHgClg (5 ml) at 
room temperature were treated with MC-NHS (230.4 mg, 1 .12 equiv.) in CH2CI2 (2 ml). The mixture was stirred at room 
temperature for 3 days. Ethyl acetate (60 ml) was added and the mixture was washed with pH 5 buffer (2x), water and 
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bnne, dned and evaporated. The residue was triturated with ether (60 ml) and the resulting solid collected bv filtration 
and washed wrth ether (563.8 mg, 98%). iH-NMR (CDCy 5 1 .05-1 .96 (12H m Lvs and cS^rZcH 7? n7 t ??,c 
N-CH2), 2.1 8 (2H. t. CO-CH2). 3.02 (2H. m, Phe CH^). 3 39 (2H t M 0^' JVl fsH s o S ? nl.^ ' h ^ 
PAB CH, and Lys C0<:H). 4.99 (1H, q, Phe CO-Cnt 6.61 (2H s M S^,i^\^6MeSp^^^ Z' 
am.de NH). 7.00-7.55 (21 H. m. Ph). 8.97 (1 H. brs. PAB NH)! WS (FAB) 8^4 (MH)? 886 (^Na^ ^2.^ (mIkSI ' ' 

EXAimPLE 47 

Preparation of MC-Phe-Ne-Mtr-Lvs-PABC-PNP f48> 

[0170] IWC-Phe-N-Mtr-Lys-PAB-OH (47) (679.3 mg, 0.786 mmoles) and bis-p-nitrophenyl carbonate (1 196 a 5 

Hil^Ln S f completon. The volume was reduced to about 5 ml on the rotovap and the residue was 

diluted wrth ethyl acetate (80 ml) and washed with pH 5 buffer, water and brine, dried and evaporated "/he reiumna 

on s.l«a e^^^ng Wrth 1) 1:1 and 2) 8:1 ethyl acetate/hexane (the sample was loaded on the columnTa SurJ 

n^l 9?nPM ' '"•'l'"'''""'^' '° ^ 9'^^ (^70.7 mg. 83-/0). ^NMR (CD W 

M oL^' ^"'^ ^"2)' 2 <2H. t. Lys N-CHj). 2.13 (2H, t. CO-CH^). 3.04 (2H m Phe CH) 3 39 

(2H. i M-CHa). 3.72 (3H, s. O-CH3). 4.58 (1H. q, Lys CO-CH), ^86 (1H q, Phe CO-Cfi 5 27 2H T'pAB CH ' 6 58 
(1H d. am.de NH). 6.61 (2H. s, M CH). 6.72 (2H. d. MeOPh o-CH). 7.0^-? 62 (27H m Ph and Si 8 22!2H d' PNP 
CH). 8.86 (1H. brs. PAB NH); IWS (FAB) 1029 (MH)-. 1051 .5 (M+lSa)*, 1069.4 (M+K^ ^' ^ ' " 

EXAIVIPLE 48 

Preparation of MC-Phe-Ng-H^tr-Lvs-PABC-DOX (49) 

m.lIIL^?'''''^^'"'*^""'-^'"^^^^"'''''' ^> ^'^^-^ '"9- °-^23 mmoles) and DGX-HCI (71.3 mg. 1 equiv) in NMP (5 
rnDatroomtemperatureweretreatedwlthDIEA(21.4ttl,1equK,.).After^ 

eLTr T T "^"^"^ brine, dried and evTpZed The 

residue v^as chromatographed on silica, eluting with 1) 25:1 and 2) 20:1 CH^CI^/methanol, to give the pSc, as an 
orange glass (149.0 mg. 85%). iH-NMR (CDCI3) 5 1 .10-1 .95 (14H, m. Lys and caproyi CH, D-rinq CHTr27 3H d 
sugar CH3). 2.10 (4H. m. Lys N-CH, and caproyi CO-CH,). 2.23 (2H. m, D-ring CH^). 3 03 (2H m pt ch 3 20 
^H. m sugar CH2). 3.41 (2H, t, M-CH,), 3 67 (1H. brs. sugar HO-CH). 3.77 (Ih s Mtr O-CH,) 4^ 
0-CH3^, 4.13 (sugar N-CH), 4,40 (1 H, m. Phe CO-CH). 4.56 (2H. m. Lys CO-CH and sugar C^^m 4 76 ^PH 
f ^'"^ ''"^ ' -o'"- CH). 5.51 (1H. br" DOrPh -CH%^^ 6 02 and 6 38 

(each 1H. m. NH). 6.62 (2H. s, M CH). 6.77 (2H, d. MeOPh o-CH). 7.00-7.60 (22H m Ph) 7 78 and 8 M rLch 1 h 
m. DOX Ph CH). 8.22 (1H. brs. PAB NH); MS (FAB) 1433.8 (MH)' 1456.0 (MfNa)^ U71 .8 [m!k)" ^ ' 

EXAMPLE 49 

Preparation of MC-Phe-Lys-PABC-DOX • CI,CHCO,H (50) 

[01721 A stirred solution of MC-Phe-N^Mtr-Lys-PABC-DOX (49) (1.1520 g, 0 804 mmoles) In CH CI f?n mh 
anisole (8.73 ml. 1 00 equiv.) was treated with dichloroacetic acid (0 663 ml. 1060'^) Afte about ^ hoSe hSlTl^tf 
80 ml) was added and the resulting suspension was stored in the freezer /or abrut?5ru^^r^^^^^^ 

bath at about 2r C) and then ether (50 mO was added. The resulting suspension was stored in theTreezer foS 

97~/o) IH-NMR (CDCl3/CD3OD)51.10-1.90(14H.m, Lys andcaproylCHa, D-ring CH5) 1 21 (3H d suaar(DH > 2 10 
(2H, t, caproyi CO-CH,), 2.20 (2H, m, D-ring CH,). 2.88 (2H, m Lys N-CH,). 3 02 (2H m Phe Jh73 12 (2H m 
sugar CH,). 3.38 (2H, t, M-CH,), 3.52 (1 H, brs, sugar HO-CH). 3.79 (1 H. m. sugar HnSh) -1 S (3^ f DOX O CH^ 

(2H, m, PAB CHg). 5.24 (1 H, br s. anomeric CH , 5.44 (1 H. br s, DOX Ph-CH-O-suaar) 5 84 M H n rm « rt lou 

DOX Ph!'. HP?^ (c'lT :t r '''''' ''"^ ^-3877?;-^ '^^^^^^ 

n^V ri„;.» 1,^ 'J °" '^^*'^^"°'/50 "iM triethylammonium formate buffer (pH 2.8) 1 ml/min 495 

s.s^frd: Te^z^""'- '"'"•^ ^'^■">-^ -'-or o^j:oX 
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EXAMPLE 50 

Preparation of MC-Phe-Ng-Mtr-Lys-PABC-MMC (51) 

5 [0173] A stirred mixture of MC-Phe-Ne-Mtr-Lys-PABC-PNP (48) (160.4 mg, 0.1559 mmoles), HOBt (211 .0 mg, 10 
equiv.) and MMC (57.3 mg, 1 .1 equiv.) in NMP (5 ml) at room temperature was treated with D!EA (0.271 ml, 1 0 equlv.). 
After about 14 hours at room temperature ethyl acetate (100 ml) was added and the mixture was washed with pH 5 
buffer, water and brine, dried and evaporated. The residue was chromatographed on silica, eluting with 1) 25:1 and 2) 
20:1 CHgCla/methanol, to give the product as a purple glass (136.2 mg, 71%). ^H-NMR (CDCI3) 6 1 .08-1 .90 (12H, m, 

10 CH2), 1 .73 (3H. s. MMC CH3). 2.1 0 (4H, m, Lys N-CHg and CO-CHg), 3.05 (2H. m, Phe CHg), 3.1 8 (3H, s, MMC 0-CH3), 
3.23-3.50 (5H, m, C-1, C-2 and C-3 CH and M-CHg), 3.63 (1H, ABq, C-9 CH), 3.74 (3H, s, Mtr O-CH3), 4.28 and 4.90 
(each 1H, t and ABq, C-10 CH2), 4.41 (2H, d and m, C-3 CH and Phe CO-CH), 471 (1H, m, Lys CO-CH), 5.01 (2H, 
m, PAB CH2), 5.09 (1H, brs, amide NH), 5.30 (4H, brs, NHg), 6.31 and 6.88 (each 1H, d, amide NH), 6.63 (2H, s, M 
CH), 6.76 (2H, d, MeOPh o-CH), 7.06-7.57 (21H. m, Ph), 8.81 (1H, brs, PAB NH); MS (FAB) 1246.5 (M+Na)+, 1262.3 

15 (M+K)+. 

EXAMPLE 51 

Preparation of MC-Phe-Lys-PABC-MMC - CICH9CO9H (52) 
20 " " 

[0174] A stin-ed solution of MC-Phe-Ne-Mtr-Lys-PABC-MMC (51). (68.1 mg, 55.6 nmoles) In CH2CI2 (3 ml) and anisole 
(0.604 mL 1 00 equlv.) was treated with chloroacetic acid (1 M in CH2CI2, 0.56 ml, 1 0 equlv.). A purple precipitate grad- 
ually fonned. After 3 hours ether (5 ml) was added. The resulting solid was collected by filtration and washed with ether 
and CH2CI2, and then dissolved in methanol. HPLC showed it to be >95% pure (44.7 mg, 74%). ""H-NMR (CDCI3/ 

25 CD3OD) 5 1.11, 1.40, 1.63 and 1.77 (12H, m, CH2), 2.09 (2H, t. CO-CHg), 3.02 (2H, m, Phe CH2). 3.13 (3H, s, MMC 
O-CH3), 3.23-3.50 (5H, m, C-1, C-2 and C-3 CH and M-CHg), 3.56 (1H. ABq, C-9 CH), 3.92 (2H, brs, CICH2), 4.13 
and 4.82 (each 1 H, t and ABq, C-1 0 CH2), 4.30 (1 H, d, C-3 CH), 4.41 (1 H, m, Phe CO-CH), 4.65 (1 H, m, Lys CO-CH), 
4.99 (2H, q, PAB CH2). 6.63 (2H, s, M CH), 7.10 (5H, brs, Phe Ph), 7.22 and 7.48 (each 2H, d, PAB Ph); MS (FAB) 
952.3 {MH)+, 974 (M+Na)+, 990.3 (M+K)+; HPLC: (C-18, 15 cm column, 65:35 methanol/50 mM triethylammonium 

30 formate buffer (pH 2.8), 1 mi/min., 360 nm): single peak, retention time: 2.84 min. 

EXAMPLE 52 

Preparation of 2'-Methoxytrityl-Taxol (53) 

35 

[0175] A stirred solution of taxol (0.51 g, 0.597 mmoles) and p-methoxytrityl chloride (4.63 g, 25 equlv.) In CH2CI2 
(1 4 ml) under nitrogen at room temperature was treated with pyridine (1 .23 ml, 25 equlv.). After about 1 6 hours at room 
temperature the solvent was evaporated and the residue dissolved In ethyl acetate. The solution was washed with cold 
pH 5 buffer (2x1 00ml), water and brine, dried and evaporated. The residue was chromatographed on silica, eluting 

40 with 3% methanol/CHaClg, to give the product as a white solid (482 mg, 72%). ""H NMR (CDCI3) 5 1 .1 1 , 1 .1 7 and 1 .55 
(each 3H, s, C-1 6, C-1 7 and C-1 9 CH3), 1 .67 (3H, s, C-18 CH3), 1 .90 and 2.54 (2H, m, C-6 CH2), 2.26 and 2.51 (each 
3H, s, Ac CH3), 2.54 (2H, m, C-14 CHg), 3.66 (1H, d, C-3 CH), 3.78 (3H, s, O-CH3), 4.21 (2H, ABq, C-20 CHg), 4.41 
(1H, m, C-7 CH), 4.63 (1H, d, C-2* CH), 4.92 (IH, d, C-5 CH), 5.62 (1H, d, C-2 CH), 5.70 (2H, m, C-13 and C-3' CH), 
6.22 (IH, s, C-10 CH), 6.74 (2H, d, MeOPh o-CH), 709-7.60 (23H. m, Ph), 7.80 and 8.09 (each 2H, d, Bz o-CH); MS 

45 (FAB) 1148 (M+Na)+. 1164 (M+K)+. 

EXAMPLE 53 

Preparation of MC-Phe-Ng-Mtr-Lys-PABC-7-Taxol-2'-Mtr (54) 

50 

[0176] 2'-Methoxytrityl-taxol (53) (218.8 mg, 0.194 mmoles) In dry CH2CI2 (3 ml) under argon at about 0"C was 
treated with DIEA (34 |il, 1 equlv.), pyridine (15.7 1 equiv.) and then diphosgene (12 ^ll, 0.5 equiv). The ice bath 
was removed and the mixture was stirred at room temperature for about 1 hour and then recooled to about 0°C. MC- 
Phe-N^-Mtr-Lys-PAB-OH (47) (1 67.9 mg, 1 equiv.) was flushed with dry CH2CI2 (6 ml), dried in vacuo and then dissolved 
55 in dry CH2CI2 (2 ml) and DIEA (34 ^il, 1 equiv.). This solution was added via syringe to the crude chlorofomnate at about 
O^C. After about 10 minutes the ice bath was removed and the mixture was stirred at room temperature for about 18 
hours. The mixture was diluted with ethyl acetate and washed with pH 5 buffer, water and brine, dried and evaporated. 
The residue was chromatographed on silica, eluting with 1) 2:1 CH2Cl2/ethyl acetate, 2) 1 :1 ethyl acetate/CHgCIs, 3) 
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4:1 ethyl acetate/CHjCIa and 4) ethyl acetate, to give the product as a colorless glass (2379 ma 61°/ ^ »i«n„ »ith 
unreacteds.artingmatehalsJHNMR(CDCy61.13J.16and1^ 

(12H. m. Lys and caproyi CHg). 1 .88 and 2.61 (each 1H. m. C-6 CH, 1 78 (3H s C 18 CH f p ir, ,lu r^\ m 1! 
EXAMPLE 54 

Preparation of MC-Phe-Lys- PABC-Z-Taxol . CICHoCOoH ( 55) 

(C-1 8 1 5 cm column, 7:3 acetonrtrile/50 mM triethylammonium formate buffer(pH 2 8) 1 mlAriin 250nmV 'cZ L „ 
retention time 2.91 min.; MS (FAB) 1471 .6 (MH^). 1509.5 (M+Na)^ 1511 8 (M^' ' 

EXAMPLE 55 

Preparation of Fmoc-Val-NHS (56) 

DC?L olT^T' ^" "f 9' ^ ^"'^•> (50 ml) at about O'C were treated with 

EXAMPLE 56 

Preparation of Fmoc-Val-Cit (57) 

Zm .'X-CoTsf "'™:°" " ™' '"""^ • « >-<*".«. B,743 g, , 05 



Anal , calc. for C2eH32N406 
Found 



C-62.89, H-6.50, N-11.28; 
C-62.92, H-6.67. N-11.07. 
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EXAMPLE 57 



Preparation of Fmoc-Val-Cit-PAB-OH (58) 

5 [0180] Fmoc-Val-Cit (57) (1 .0443 g, 2.1 03 mmoles) and p-aminobenzyl alcohol (51 8.0 mg, 2 equiv.) in 2:1 CHzCy 
methanol (35 ml) were treated with EEDQ (1 .0402 g, 2 equiv.). The mixture was stirred in the darl< at room temperature 
for 1 .6 days. The solvents were removed on the rotovap (bath temp, about 40**C) and the white solid residue was 
triturated with ether (75 ml). The resulting suspension was sonicated for about 5 minutes and then left to stand for 
about 30 minutes. The solid was collected by filtration and washed repeatedly with ether (1.0070 g, 80%). ^H-NMR 

10 (DMSO-dg) 5 0.88 (6H, t, Val CH3), 1 .41 and 1 .65 (4H, m, Cit CHg), 2.00 (1 H. m, Val CH3-CH), 2.99 {2H, m, Cit N-CHg), 
3.92 (1H, t, Fmoc CH), 4.24 (2H, d, Fmoc CHg), 4.19-4.50 (2H, m, Val and Cit CO-CH), 4.43 (2H, d, PAB CH2). 5.11 
(1H. t, PAB OH), 5.42 (2H, brs, Cit NHg), 5.98 (1H. t, Cit NH), 7.15-7.92 (12H, m, Ph), 8.12 (1H, d, amide NH). 9.99 
(1 H, brs. PAB NH); MS (FAB) 602 (MH)+, 624 (M+Na)+. 640 (M+K)+; Accurate mass calc. for C33H40N5O6: 602.2979; 
found: 602.2977; 

15 



20 



25 



30 



35 



40 



45 



50 
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Anal. calc. for C33H39N5O6 


1 C-65.87, 


H-6.53, 


N-11.64; 


Found 


j C-65.61, 


H-6.49. 


N-11.73. 



EXAMPLE 58 

Preparation of Val-Cit-PAB-OH (59) 

[0181] Fmoc-Val-Cft-PAB-OH (58) (245.2 mg, 407.5 |xmoles) in NMP (4 ml) at room temperature was treated with 
diethylamine (0.8 ml). The mixture was left to stand at room temperature for about 1 6 hours and then the solvents were 
removed on the rotovap (bath temp about 4^*0). The thick, oily residue was treated with CHgClg (15 ml). With scraping 
and sonication the first-formed gum became a solid which was collected by filtration and washed with CH2CI2 (141 .6 
mg, 92%). ^H-NMR (DMSO-dg) 6 0.82 (6H, 2 x d, Val CH3), 1.39, 1.59 and 1.66 (4H, m, Cit CH2), 1.92 (1H, m, Val 
CH3-CH), 2.98 (1H, m. Val CO-CH), 3.03 (2H, d. Val NHg). 4.45 (2H, d. PAB CHg), 4.48 (1H, m, Cit CO-CH), 5.10 (IN, 
brt, PAB OH), 5.41 (2H, brs, Cit NH2), 5.99 (1H, brt, Cit NH), 7.21 and 7.52 (each 2H, d, PAB Ph), 8.12 (1H, brd, amide 
NH), 10.03 (1H, brs, PAB NH); MS (FAB) 380 (MH)+, 402 (M+Na)+, 418 (M+K)+. 

EXAMPLE 59 

Preparation of MC-Val-Crt-PAB-OH (60) 

[0182] Val-Cit-PAB-OH (59) (136.8 mg, 360.5 ^imoles) and MC-NHS (122.3 mg, 1.1 equiv.) in NMP (5 ml) at room 
temperature were left to stand for about 1 6 hours. The NMP was removed on the rotovap (bath temp, about 40*^0) and 
the thick, oily residue was triturated with ether (20 ml). The solid product was collected by filtration and washed re- 
peatedly with ether (205.7 mg, 99.6%). ""H-NMR (DMSO-dg) 5 0.82 (6H, ABq, Val CH3), 1.10-1.90 (10H, m, Cit and 
caproyi CH2), 1.92 (IH, m, Val CH3-CH), 2.16 (2H, t, caproyi CO-CHg), 2.98 (2H, m, Cit N-CH2), 3.33 (2H, t, M-CH2). 
4.1 9 (1 H, t, Val CO-CH), 4.38 (1 H, m, Cit CO-CH), 4.42 (2H, brd, PAB CHg), 5.1 0 (1 H, brt, PAB OH), 5.42 (2H, brs, Cit 
NHg). 5.97 (1 H, brt, Cit NH), 6.99 (2H, s, M CH), 7.21 and 7.52 (each 2H, d, PAB Ph), 7.82 and 8.07 (each 1 H, d, amide 
NH), 9.90 (IH, brs, PAB NH); MS (FAB) 573 (MH)+, 595 (M+Na)+, 611 (M+K)+; Accurate mass calc. for C28H41N6O7: 
573.3037; found: 573.3016. 

EXAMPLE 60 

Preparation of MC-Val-Cit-PABC-PNP (61) 

[0183] MC- Val-Cit-PAB-OH (60) (112.4 mg, 196.3 ^moles) under argon at room temperature was dissolved in dry 
pyridine (3 ml). The solution was cooled to about O'^C and p-nitrophenyl chlorofonnate (119 mg, 3 equiv.) in CH2CI2 (2 
ml) was added alt at once. After about 10 minutes at about O'^C the ice bath was removed and the mixture was stirred 
at room temperature for about 2 hours. Ethyl acetate (50 ml) and 15% citric acid (75 ml) were added. The organic 
phase was washed with more citric acid, water and brine, dried and evaporated to give a light-yellow gum. This was 
chromatographed on silica, eluting with 1 ) 20:1 and 2) 15:1 CH2Cl2/methanol, to give the product as a white solid (21 .5 
mg, 15%). iH-NMR (CDCI3/CD3OD) 5 0.90 (6H, d, Val CH3), 1 .16-1 .95 (10H, m, Cit and caproyi CH2), 2.12 (IH, m, 
Val CH3-CH), 2.23 (2H. t, caproyi CO-CH2), 3.17 (2H, m, Cit N-CH2). 3.48 (2H, t, M-CHg), 4.20 (IH, m. Val CO-CH), 
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til r"'."';^"^ ^" '"^^ ^"2^- ^-^^ <2H, s, M CH). 6.91 and 7.79 (each 1H. d. amide NH) 7 34 and 
(,^NTns\^'S^. '^'^^ '^">: (f^'^B) 76^ 

EXAMPLE 61 

Preparation of MC-Val-Cit-PABC-DOX ( 62) 

[0184] ly/IC-Val-Cit-PABC-PNP (61) (21.2 mg, 28.7nmoles) and DOX HCI (18.3 mg. 1.1 equiv) in NMP (1 5 ml) at 
room temperature were treated with diisopropylethylamine (5.5 ,.1. 1 . 1 equK..). The milre was 1^^^ 

iz;„rr''"" ^^"^^'^ ^^'^^^^ ^ ^'"^ p^-p^^^^- -n^- suspe;^on 

stored ,n the freezer ovemight and then the orange solid was collected by filtration and washed with CH,CU TLC 
was chromatographed on s.hca. eluting with 1) 15:1. 2) 10:1 and 3) 5:1 CH^CI^/methanoTdhe sample was loaded n 

MM , ■ ■ ^' ^ ^"9^' 20-1 «6 m, Cit and caproyi CH,, D-ring CH,) 1 M 

Pit ^PM ^ ,^o"?^2' ' '^^ "-'"3 "-^^ 2-90-3.20 (4H: q and m. sugar ct an^ 

J^^;^' (1 '"^ Cit CO-CH). 4.68 (2H, s. CO-CHj-OH), 4.88 (2H. q, PAB CH,) 5 1 6 (1 H brs anomeric 
?J^H?^r."-n ""'^ ^' ^-13 an-^ 7.42 (each 2H. d PAB Ph), 7 32. 7 71 an^7r(ea^ 

l\"6;.ir9;rnd'l^^^^^^^ 

EXAMPLE 62 

Preparation of N-Boc-aminocaproic acid (63) 

6-Aminocaproic acid (5.2331 g, 39.89 mmoles) and NaHC03(3.3514g. 1 equiv.) in water (50 ml) were treated 

0 a^ wSdi ' ^ "^'^ ^'^^ "'^^^ ^^''^^ (10° th-" citric acid 

(log) was added gmng an oily suspension. This was extracted with Ethyl acetate (3 x). The combined organic phases 
were washed with water and brine, dried and evaporated to give a colorless oil which solidified under lacu^m (9 S 
g, quant ). iH-NMR (DMSO-de) 5 1 .10-1 .55 (6H, m, caproyi CHj), 1 .33 (9H, s CH^) 228 (2H rn CO ChT2 88?2H 
m. N-CHa). 6.77 (1H. m, NH); MS (DCI) 232 (MH)^ 176 (MH-C4H9)- ' ' ' ^' ^ 



Anal, calc. for Ci^H2^N04 


\ C>57.12, 


H-9.15, 


N-6.06; 


Found 


1 C-57.11, 


H-9.22, 


N-6.09. 



EXAMPLE 63 

Preparation of Boc-NH-C-NHS (64) 



[0186] N-Boc-aminocaproic acid (63) (9.23 g, 39.9 mmoles) and NHS (5.05 g, 1.1 equiv) in THF (75 mH at room 
temperature were treated with DCC (9.05 g. 1 .1 equiv.). The mixture was stirred a. room timp^aturTf^r 1^^^ 

i^^ed i cS a nfo ^^.TTV T ''r' '"'^'^ ^^^^^^^'^-^ 9^-' .hick olrihlch U 

o^H «Jh th»^f I' ^ K ^ "'""^ ^ "^"'^ ^^^^'^ The filtrate was again evap- 

piiron(13S2gTS "'^ 



EXAMPLE 64 

Preparation of Boc-NH-C-Phe (65) 



Ph?^ ..n n 1 r (64) (12.52 g. 38.13 mmoles) in DME (100 ml) was added to a solution of L- 

Phe (6^930 g, 1.1 equ.v.)andNaHC03(3.524g. 1.1 equiv.) in water (100 ml) at mom temperature THF (30 ml) was 

M 00 ^rraredT""- '""^ ^^"P^"*"^^ ^^^^ ' ' '^^'^ then 1 5% cS a"d 

(100 ml) was added. The suspension was extracted with 10% isopropanol/ethyl acetate (3 x 80 ml) and the combined 
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organic phases were washed with water and brine, dried and evaporated to give a white solid. This was triturated with 
ether and the resulting white solid was collected by filtration and washed with ether (1 2.122 g, 84%). ''H-NMR (DMSO- 
dg) 5 1 .09 and 1 .30 (6H, m, caproyi CHg), 1 .38 (9H, s. CH3), 1 .80-2.25 (2H, m. CO-CH2), 2.82 (4H, m, Phe CHg and 
N-CH2), 4.52 (1H, nn, CO-CH), 6.73 (1H, m, HH). 7.20 (5H. m, Ph); MS (DCI) 379 (MH)+ 323 (MH-C4H9)+, 279 
5 (MH-CgHgOg)*; 



Anal, calc. for C20H30N2O5 


1 C-63.47, 


H-7.99, 


N-7.40; 


Found 


1 C-63.37. 


H-8.05, 


N-7.76. 



EXAMPLE 65 

Preparation of Boc-NH-C-Phe-NHS (66) 

[0188] Boc-NH-C-Phe (65) (11.527 g, 30.46 mmoles) and NHS (3.86 g, 1.1 equiv.) in THF (100 ml) at about O^C 
were treated with DCC (6.913 g, 1.1 equiv.). The mixture was stirred at room temperature for about 16 hours and 
worked up as described above for Boc-NIH-C-NHS (64) to give the product as a colorless glass which was used without 
further purification (14.369 g, 99.2%). 

EXAMPLE 66 

Preparation of Boc-NH-C-Phe-Nc-Fmoc-Lys (67) 

[0189] Boc-NH-C-Phe-NHS (66) (14.369 g, 30.22 mmoles) In DME (100 ml) was added to a solution of N^-Fmoc- 
Lys (11 .222 g, 1 equiv.) and NaHCOa (2.560 g, 1 equiv.) In water (50 ml) and DME (50 ml). The mixture was stirred 
vigorously at room temperature for about 1 6 hours and then 1 5% citric acid (150 ml) and 1 0% isopropanol/ethyl acetate 
(250 ml) were added. The aqueous phase was extracted with more 10% isopropanol/ethyl acetate (2 x 100 ml). The 
combined organic phases were washed with water and brine, dried and evaporated to give an off-white solid. This was 
triturated with ether and the white, solid product was collected by filtration and washed with ether (17.842 g, 
81%). ""H-NMR (CDCI3/CD3OD) 5 1 .00-1 .92 (12H, m, Lys and caproyi CHg), 1 .42 (9H, s, CH3). 2.09 (2H, m, CO-CHg), 
2.96 (2H, m, Phe CHg), 3.10 (2H, m, caproyi N-CHg), 3.31 (2H, m. Lys N-CHg), 4.18 (1H, t, Fmoc CH), 4.37 (2H, d, 
Fmoc CH2). 4.46 and 4.71 (each 1H, m, Phe and Lys CO-CH), 7.10-7.80 (13H, m, Ph); MS (FAB) 729 (MH)+ 751 
(M+Na)+, 767 (M+K)+; 



35 


Anal, calc. for C4iH52H40g-H20 


i C-65.93, 


H-7.32, 


N-7.66; 




Found 


1 C-66.07, 


H-7.32, 


N-7.66. 



EXAMPLE 67 



40 Preparation of Boc-NH-C-Phe-Ng-Fmoc-Lys-PAB-OH (68) 

[0190] Boc-MH-C-Phe-N^-Fmoc-Lys (67) (1 5.716 g, 21 .56 mmoles) and p-amlnobenzyl alcohol (3.983 g, 1 .5 equiv.) 

in THF (100 ml) at room temperature were treated with EEDQ (8.000 g, 1.5 equiv.). The mixture was stirred at room 

temperature for about 16 hours and then evaporated to dryness (water bath temperature 30**C). The residue was 
45 triturated with ether (1 00 ml) and the white, solid product was collected by filtration and washed with ether (1 6.453 g, 

92%). '•H-NMR (DMSO-dfi) 5 0.90-1.80 (12H, m, Lys and caproyi CHg), 1.35 (9H, s, CH3), 2.00 (2H, t, CO-CH2). 

2.66-3.07 (6H, m, N-CHg and Phe CHg), 4.19 (1H. m, Fmoc CH), 4.23 {2H, d, FmocCHg), 4.36 and 4.58 (each 1H, m, 

Phe and Lys CO-CH). 4.41 (2H. s, PAB CHg), 7.10-8.22 (17H, m, Ph), 9.94 (1H, brs, PAB NH); MS (FAB) 834 (MH)+ 

856 (M+Na)+, 872 (M+K)+; 
SO 



Anal, calc. for C48H59N5O8-I/2H2O 


1 C-68.39, 


H-7.17, 


N-8.31; 


Found 


j C-68.18. 


H-7.12, 


N-8.42. 
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EXAMPLE 68 

Preparation of MC-NH-C-Phe-Ng-Fmoc-Lys-PAB-OH (69) 

[01911 Boc-NH-C-Phe-N^-Fmoc-Lys-PAB^H (60) (2.1323 g, 2.860 mmoles) was dissolved in 2:1 CH-CI^FA (30 
ml). The mixture was sonicated at room temperature for about 15 minutes and then left to stand fbraboirt 1 hour The 
solvents were evaporated and the residual brown oil was dried in vacuo for about 1 hour. Ether (75 ml) was added and 
the oil was scraped until it solidr^d. The solid was collected by filtration, washed with ether and dried in vacuo for 
severa houre^ It was then dissolved In 3:1 DMEMater (40 ml) and treated with a solution of MC-NHS (788 2 mq 1 
equiv.) in DME (20 rnl) ^d solid NaHCOj (540 mg, 2.5 equiv.). The mixture was stirred at room temperature for about 

, ^ ^ "'^^'"'^ '^""""^ °" bath temp, about SO'C). leaving a gummy 

solid (which eventually solidified) in water. The solid was filtered, washed with water and dried in vacuo It was then 

iTft m!'!^""^' ""'^ P""^""^ and washed with ether (1 4283 q 

(2H. t. CO-CH2). 3^05 (4H, m. Lys N-CH2 and caproyi N-CHg). 3.41 (2H, m. M-CH^), 4.11 (1H, t. Fmoc CH), 4.28 (2H 
d, Fmoc CH2), 4.38 and 4.63 (each 1 H, m, Phe and Lys CO-CH). 4.52 (2H, s. PAB CH,) 5 61 (2H s M CHI 6 96-7 71 

lllT927A^2 ^""^^ ' '^""'^ foVcXN30«l'£?4657; 

EXAMPLE 69 

Preparation of MC-NH-C-Phe-N^-Fmoc-Lvs-PABC-PNP (70) 

^192] MC-NH-C-Phe-N'-Fmoc-Lys-PAB-OH (69) (1 .3783 g. 1 .487 mmoles) and p-nitrophenyl chlorofomiate (449.5 
mg, 1 .5 equiv ) in CHaClg (50 ml) at room temperature were treated with pyridine (0.1 8 ml, 1 .5 equiv.). The suspension 
was sonicated at room temperature for about 30 minutes and then stirred for about 16 hours, ly^ore p-nttrophenyl 
chloroforrnate (150 mg, 0.5 equiv.) and pyridine (0.06 ml. 0.5 equiv.) were added and the mixture was again sonicated 
for about 30 minutes and stin-ed for about 4 hours. Workup as described above for MC-Val-Cit-PABC-PNP (61) gave 
r^u ^T"''^ ^ ^"""^ ™^ chromatographed on silica, eluting with 1) 35:1. 2) 251 and3) 201 
Sn'n^T! f<?^ol^?iu ""^ ''""'"'^ ^ pale-yellow, gummy solid (593.1 mg, 0.543 mmoles). iH-NMR (CDCU/ 
CD3OD) 8 1.10-1.95 (18H. m, Lys and caproyi CHg), 2.12 (4H, m, caproyi CO-CHg), 3,00 (2H, m, Phe CH,) 3 11 (4H 
m Lys and caproyi N-CH2) 3.44 (2H, t, M-CH^), 4.13 (1H, t, Fmoc CH), 4.32 (2H, d. Fmoc CH^). 4.39 and 4.63 (each 

(M+Na)-. 1130 (M+K)- Accurate mass calc. for CeoHeeNyO^g: 1092.4719; found: 1092.4680. 
EXAMPLE 70 

Preparation of MC-NH-C-Phe-N^Fmoc-Lys-PABC-DOX (71) 

[!LMi , '*lC-;^^-C-P''e-N^-Fmoc-Lys-PABC-PNP (70) (382.8 mg, 0.350 mmoles) and DOX-HCI (213 mg. 1 .05 equiv.) 
«r , H ^ T'^ ""^ diisopropylethylamine (61 ^1. 1 equiv.). The mixture was allowed to stand in the dark 

l\tJ^'ZT!l^ ^ '^^^ ^""^ MC-Val-Cit-PABC-DOX (62) gave the product as an orange glass (293.1 
^no rf? ■ ^ ' "^-^ «=^P^°y' D-ring CH^). 1 .21 (3H d. sugar CH3), 

2.09 (4H, m, caproyi CO-CH^). 2.17 (2H. m. D-ring CH^). 2.80-3.27 (8H. m. Lys and caprlyl N-CH, sugar CH, Phe 
CH2), 3.40 (2H, t, M-CH2), 3.53 (1H. brs. HO-CH), 3.78 (1H, m. sugar N-CH). 3.99 (3H. s. aCH^ 4 T1T2H " Fmo^ 
rn oT?''^"''-^' ' ^"2). 4.33 and 4.57 (each Ih' m, Phe and Lys cB-CH . 4 7^ T 

^"2^' ^-2° CH). 5.42 (IH, brs, DOX Ph-CH). 6.60 (2H s M CH)' 

EXAMPLE 71 

Preparation of MC-NH-C-Phe-Lvs-PABC-DOX-HCI (72) 

m ml ^'|J;:'^"-C-P/'«-N^-P'"oc-Lys-PABC-DOX (71) (95.2 mg, 63.6 nmoles) in NMP (0.3 ml) was diluted with TWF 
(10 ml) and then, with stirnng, treated with 2% DBU in THF (10 ml). After about 45 seconds ether (40 ml) was added 
and the resulting blue solid was collected by filtration and washed with ether. The solid was resuspended in ether (10 
ml) and treated withlMHCI in ether(ioml). After several minutes theorange solid was filtered orwashed^iS^ 
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with ether and triturated with CH2CI2 (25 ml). The resulting orange-red solid was collected by filtration and chromato- 
graphed on LH-20 lipophilic sephadex, eluting with 1 :1 CH2Cl2/methanol. The product-containing fractions were com- 
bined and re-chromatographed on LH-20, eluting with methanol, to give the product as an orange glass, with minor 
contaminants as shown by HPLC (40.2 mg, 48.2%). ""H-NMR (CDCiyCDaOD) 5 (selected peaks) 1 .00-1 .95 (23H, m, 
5 sugar CH3, Lys and caproyi CH2, D-ring CHg), 2.00-2.40 (6H, m, caproyi CO-CHg and D-ring CH2), 2.96 {2H, 
m, +H3N-CH2). 4.05 (3H. s, 0-CH3). 4.72 (2H. s. CO-CH2-OH), 4.93 (2H, brs, PAB CHg). 5.1 7 (1 H, brs. anomeric CH), 
5.42 (1H, brs. DOX Ph-CH). 6.63 (2H, brs, M CH), 6.90-8.20 (12H, m, Ph). 

EXAMPLE 72 

10 

Preparation of Fmoc-Phe-Ne-Mtr-Lys-NHS (73) 

[0195] A stin^ed mixture of Fmoc-Phe-N^-Mtr-Lys (44) (1.8873 g, 2.40 mmoles) and NHS (303.2 mg, 1.1 equlv.) in 
CH2CI2 (40 ml) at about 0*C was treated with DCC (543.6 mg, 1 .1 equiv.). After about 24 hours at room temperature 

IS the DCU was filtered off and the filtrate evaporated and the residue taken up In ethyl acetate. This was washed with 
water (2x) and brine, dried and evaporated. The residue was chromatographed on silica, eluting with 1 :1 ethyl acetate/ 
hexane. Much of the product decomposed on the column (472.5 mg, 22%). ""H-NMR (CDCI3) 5 1 .00-1 .98 (6H, m, CHg), 
2.01 (2H, t, N-CHg), 2.77 (4H, brs, NHS CHg), 3.09 (2H, m, Phe CHg), 3.76 (3H, s. O-CH3), 4.10-4.51 (4H, m, Fmoc 
CH2 and CH. Phe CO-CH), 4.83 (1H. m, Lys CO-CH), 5.48 and 6.41 (each 1H, m, NH). 6.79 (2H, d, MeOPh o-CH), 

20 7.06-7.80 (25H, m, Ph). 

EXAMPLE 73 

Preparation of Fmoc- Phe-N^-Mtr-Lys-G ABA (74) 

25 

[0196] A solution of Fmoc-Phe-N^-Mtr-Lys-NHS (73) (472.5 mg, 0.534 mmoles) in DME (25 ml) was added to a* 
stirred solution of GABA (83 mg, 1.5 equiv.) and NaHCOs (67 mg, 1 .5 equiv.) in water (15 ml) at room temperature. 
After 1 6 hours at room temperature as much DME as possible was removed on the rotovap and the resulting suspension 
was partitioned between ethyl acetate and pH 5 buffer. The organic phase was washed with water and brine, dried 
30 and evaporated. The residue was triturated with ether and the resulting white solid collected by filtration (387.0 mg, 
83%). ""H-NMR (CDCI3) 5 0.96-1 .99 (8H, m, CHg), 2.1 0-2.42 (4H, m, Lys N-CHg and CO-CHg), 3.03 (2H, m, Phe CH2), 
3.22 (2H, m, GABA N-CHg), 4.03-4.66 (5H, m, Fmoc CHg and CH, CO-CH), 6.78 (2H, d, MeOPh o-CH), 7.00-7.77 
(25H, m, Ph); MS (FAB) 895 (M+Na)+, 911 {M-hK)+. 

35 EXAMPLE 74 

Preparation of Fmoc-Phe-N^-Mtr-Lys-GABA-MMC (75) 

[0197] A stirred mixture of Fmoc-Phe-Ne-Mtr-Lys-GABA (74) (296.9 mg, 0.340 mmoles), HOBt (46 mg, 1 equiv.) and 
40 MMC (119.4 mg, 1 .05 equiv.) In NMP (3 ml) and CH2CI2 (3 ml) at room temperature was treated with DCC (77.2 mg, 
1 . 1 equiv.). After about 14 hours at room temperature ethyl acetate was added and the solution was washed with water 
(3x) and brine, dried and evaporated. The residue was chromatographed on silica, eluting with 25:1 CH2Cl2/methanol, 
to give the product as a purple glass (303.1 mg, 75%). ""H-NMR (CDCI3) 6 0.97-1 .90 (8H, m, CHg), 1.71 (3H, s, MMC 
CH3), 2.08 (2H, m, Lys N-CHg), 2.46 (2H, m, CO-CH2), 2.99 (2H, m. Phe CHg). 3.12 (2H, m, GABA N-CH2), 3.20 (3H, 
45 s, MMC O-CH3). 3.28-3.55 (3H, m, C-1 . C-2 and C-3 CH), 3.68 (1 H, ABq, C-9 CH), 3.73 {3H, s, Mtr O-CH3), 4.04-4.51 
and 4.64 (7H, m, Fmoc CH2 and CH, C-10 CH2, CO-CH). 5.14 (2H. br. NHg), 5.38, 5.49, 5.70 and 6.67 (each 1H, br, 
NH). 6.79 (2H, d. MeOPh o-CH), 7.03-7.78 (25H, m, Ph); MS (FAB) 1189.8 (MH)+, 1211 (M+Na)+, 1227.5 (M+K)-^. 

EXAMPLE 75 

50 

Preparation of Phe-N£-Mtr-Lvs-GABA-MMC (76) 

[0198] Fmoc-Phe-NE-Mtr-Lys-GABA-MMC (75) (236.1 mg, 0.198 mmoles) in CH2CI2 (2 ml) at room temperature was 
treated with diethylamine (2 ml). After about 3 hours the solvents were evaporated and the residue was flushed with 
55 CH2CI2 (10 ml). The residue was chromatographed on silica, eluting with 1)25:1 and 2) 15:1 CH2Cl2/methanol, to give 
the product as a purple glass (157.4 mg, 82%). ^H-NMR (CDCI3) 5 1 .15-1 .83 (8H, m, CH2), 1 .77 (3H. s, MMC CH3), 
2.10 (2H. t, Lys N-CH2), 2.46 (2H, m. CO-CH2), 2.69 and 3.21 (each 1H, ABq, Phe CHg), 3.19 (3H, s, MMC O-CH3), 
3.20-3.53 (5H, m. GABA N-CHg, C-1, C-2 and C-3 CH), 3.48 (2H, brs, NH2), 3.68 (2H, m. C-9 CH and Phe CO-CH). 
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3.76 (3H, s. MtrO-CHg), 4.09 and 4.82 (each 1H, t and ABq. C-10 CHj), 4.29 (1H, m. Lys CO-CH). 4 41 (1H d C-3 
CH). 5.29 (2H, brs, NHj), 6.60 (1H, brt. GABA NH), 6.79 (2H, d. MeOPh o-CH), 7.10-7.48 (17H. m Ph) 7 72"(i'h d 
amide NH); MS (FAB) 967.4 (MH)+, 989.2 (M+Na)+, 1005.3 (M+K)+. ' 

EXAMPLE 76 



Preparation of MC-Phe-N^-Mtr-Lys-GABA-MMC (77) 

[0199] A solution of Phe-N^Mtr-Lys-GABA-MMC (76) (108.9 mg. 0.113 mmoles) In CHaCIa (15 ml) was added to 
MC-NHS (0.124 mmoles). The mixture was stirred at room temperature forS days and then the solvent was evaporated 
The residue was chromatographed on silica, eluting with 1) 20:1 and 2) 15:1 CHaCla/methanol. to give the product as 
a purple glass (75.8 mg, 58%). iH-NMR (CDCI3) 6 1.05-1.90 (14H. m, CH2). 1.76 (3H, s. MMC CH3), 2.07 (4H m Lys 
N-CH2 and caproyi CO-CHg), 2.49 (2H. m. GABA CO-CH2), 2.98 and 350 (each 1H. ABq. Phe CH,), 3 19 (2H m 
GABA N-CH2), 3.23 (3H. s. MMC O-CH3). 3.33 (2H. t, M-CH2), 3.20-3.53 (3H, m, C-1, C-2 and C-3 CH) 3 68 (1h' 
ABq, C-9 CH), 3.78 (3H, s, Mir O-CH3), 4.11 and 4.62 (each I H, t and ABq. C-10 CHg), 4.24 (1 H, m Lys CO-CH) 4 49 
(1H. d. C-3 CH), 5.19 (2H, br, NHg), 6.27 (IN, d, NH). 6.67 (2H. s. M CH). 6.72 (1H. brt. NH), 6.80 (2H. d. MeOPh 
o-CH). 7.1 0-7.47 (17H.m,Ph). 7.1 9 (1H,d.NH). v , . y . . wieurn 

EXAMPLE 77 



Preparation of MC-Phe-Lvs-GABA-MMC • CiCH,CO,H (78) 

[0200] MC-Phe-N^-Mtr-Lys-GABA-M MC (77) (43.2 mg. 37.2 nmoles) In CH2CI2 (2 ml) was treated with anisole (0 405 
ml. 1 00 equiv.) and chloroacetic acid (1 M in CHgClg. 0.40 ml. 11 equiv.). After about 3 hours ether (5 ml) was added 
and the mixture was stored in the freezer for about 1 hour. The resulting solid was collected by filtration washed with 
ether, and triturated with CHjCIs (36.1 mg. 99%). 'H-NMR (CDCIa/CDaOD) 5 1.03-1.82 (8H, m CH,) 1 71 (3H s 
MMC CH3), 2.08 (2H, t, caproyI CO-CH2). 2.40 (2H, brt. GABA CO-CHj). 2.83 (4H. m. GABA N-CH, and N+-CH,)' 
3.39 (2H, t, M-CH2). 3.59 (1H, ABq, C-9 CH). 3.95 (1 H, t, C-10 CHg), 4.18 (1H. m, Lys CO-CH), 4.42 (1H d C-3 CH)' 
4.67 (2H, m. Phe CO-CH and C-10 CHj). 6.63 (2H, s. M CH), 7.17 (5H. m. Ph); HPLC: (C-18, 15 cm column, 65 35 
methanol/50 mM triethylammonlum fonnate buffer (pH 2.8). 1 ml/min.. 360 nm): single peak, retention time: 2.1 9 min. 

EXAMPLE 78 



Preparation of Taxol-2'-ethyl caft)onate-7-chlorofomiate (83) 

[0201] A stirred solution of taxol-2'-ethyl carbonate (82) (1 54.2 mg, 0.1 665 mmoles) In CHgClj (3 ml) at 0°C under 
argon was treated with pyridine (1 3.5 nl. 1 equiv.) and then diphosgene (1 0.0 jil, 0.5 equiv.). The ice bath was removed 
and the mixture was stirred at room temperature for one hour and then re-cooled to 0»C and used immediately. 

EXAMPLE 79 



Preparation of MC-Phe-N^-Mtr-Lys-PABC-7-Taxol-2'-ethyl carbonate (84) 

[0202] A solution of MC-Phe-N'-Mtr-Lys-PAB-OH (47) (1 43.9 mg, 0.1 665 mmoles) in CH2CI2 (4 ml) was added to 
the above solution of taxol-2'-ethyl carbonate-7-chloroformate (83) (0.1665 mmoles) at about O'C. The ice bath was 
removed and the mixture was stin-ed at room temperature for about 3 hours. Ethyl acetate was then added and the 
solution was washed with pH 5 buffer, water, and brine, dried and evaporated to give a colorless glass which was 
chromatographed on silica, eluting with 1) 2:1 and 2) 1 :1 CHaClg/ethyl acetate, to give the product as a colorless glass 
(251.0 mg, 83%). ^H-NMR (CDCI3) 5 1.16, 1.21 and 1 .78 (each 3H, s, C-1 6, C-1 7 and C-1 9 CH,), 1.10-1 90 (12H m 
Lys and caproyi CHg), 1 .31 (3H, t, ethyl CH3), 1 ,91 and 2.60 (each 1H, m, C-6 CH2), 2.04 (3H, s C-18 CH,) 2 12 (4h' 
t, Lys N-CH2 and caproyi CO-CH2). 2.18 and 2.48 (each 3H, s. Ac CH3). 2.22 and 2.40 (each 1H. m, C-14 CH,) 3 03 
(2H. m. Phe CHa). 3.42 (2H, t. caproyi N-CH2), 3.97 (1H. d, C-3 CH), 4.29 (2H. m, C-20 CH2), 4.21 (2H q ethyl CH,) 
4.46 and 4.72 (each 1 H, m. Phe and Lys CO-CH), 4.96 (1 H, d, C-5 CH), 5.1 6 (2H, q, PAB CH2), 5 44 (1 H d C-2' CH)' 
5.56 (1H. m. C-7 CH), 5.70 (1H, d, C-2 CH), 5.97 (1H. m, C-3' CH). 6.26 (1H. m. C-13 CH). 6.40 (1H. s. C-IO CH)' 
6.65 (2H, s, M CH), 6.78 (2H, d, MeOPh o-CH), 6.98 and 7.60 (each 1H, d. NH), 7.04-8.20 (31H. m Ph) 8 38 (1h' 
brs, PAB NH); MS (FAB) 1837.2 (K+Na)M 853.5 (M+K)+. - . • I . 
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EXAMPLE 80 

Preparation of MC-Phe-Lys-PABC-7-Taxol-2'-ethyl carbonate ■ CICHqCOqH (85) 

5 [0203] A stirred solution of MC-Phe-NE-Mtr-Lys-PABC-7-Taxol-2'-ethyl carbonate (84) (80.2 mg, 44.2 p.moles) In 
CH2CI2 (3.5 ml) at room temperature was treated with anisole (0.48 ml, 1 00 equlv.) and chloroacetic acid (1 M in CH2CI2, 
0.442 ml, 10 equiv.). After about 3 hours ether (15 ml) was added and the mixture was stored in the freezer for about 
2 hours. The resulting white solid was collected by filtration and washed with ether (72.2 mg, 99%). ''H-NMR (CDCI3) 
5 1.16, 1.20 and 1.80 (each 3H, s, C-16, C-17 and C-19 CH3), 1.10-1.90 (12H, m, Lys and caproyi CHg), 1.30 (3H, t, 

10 ethyl CH3). 1.91 and 2.58 (each 1H, m, C-6 CHg), 2.02 (3H, s, C-18 CH3), 2.13 (2H, m, caproyi CO-CH2), 2.17 and 
2.45 (each 3H, s, Ac CH3), 2.20 and 2.39 (each 1 H, m. C-14 CHg), 2.97 (2H, m, Lys N-CHg), 3.01 (2H, m, Phe CHg). 
3.42 (2H, t, caproyi N-CHg), 3.97 (1 H, d, C-3 CH), 4.29 (4H, m, C-20 CHg and ethyl CHg), 4.56 and 4.83 (each 1 H, m. 
Phe and Lys CO-CH), 4.95 (1 H, d, C-5 CH), 5.1 7 (2H. q, PAB CHg), 5.42 (1 H. d. C-2' CH). 5.54 (1 H. m, C-7 CH), 5.69 
(1H, d, C-2 CH), 5.97 (1H, m, C-3' CH), 6.29 (1H, m, C-13 CH), 6.41 (1H, s, C-10 CH), 6.66 (2H, s, M CH), 6.98 and 

IS 8.39 (each 1H, d, NH), 7.08-8.14 (19H, m, Ph), 9.25 (1H, brs, PAB NH). 

EXAMPLE 81 
Conjugate Synthesis 

20 

[0204] A solution (10ml) of mAb BR96 (10.46 mg/ml, 6.54 x lO'^M; concentration detennlned by UV absorption at 
280 nm, 1 mg/ml of mAb equals 1.4 abs. units) in 0.125M potassium phosphate buffer was treated with a freshly 
prepared solution (0.523 ml) of 1 0mM dithiothreitol (DTT) at about 37**C for about 3 hours under nitrogen. The solution 
was transferred to an Amicon cell and was diafiltrated against phosphate buffered saline (PBS) until the effluent was 

25 free of SH groups (Etiman reagent). The mAb and SH group concentration was detemnined (1 0.1 1 mg/ml (6.32 x 1 0' ^M) 
and 4.48 x 10-^M, respectively, representing a molar ratio (MR) of SH to mAb of 7.01). This solution was treated with 
MC-Phe-Lys-PABC-DOX (5 mg/ml, 4.77 x 1 0'^M) in distilled water (1 .2 ml), then left to stand overnight at about 4'*C. 
The solution was transfen-ed to a dialysis tube and dialyzed 3 times against 1 L PBS for about 24 hours at about 4°C. 
The conjugate solution was filtered through a Millex-GV 0.22 ^m filter unit (Millipore Corp.), and the filtrate was shaken 

30 gently for several hours with Bio-beads (Blo-Rad Laboratories), followed by another filtration through a Milltvexx-GV 
unit. The concentration of DOX was determined from the UV absorbance at 495 nm (e = 8030, 283 ^m, 164 jig/ml) 
and that of the mAb at 280 nm with a correction for DOX absorbance at 280 nm according to the fonnula: 

mAb (mg/ml) = A280 - (0.724 x A495) 

where A is the obsen^ed absorbance at the noted wavelength. 
Example 82 

40 

[0205] A solution of Phe-(N^-MTR)Lys-PABC-DOX In an appropriate solvent is treated with an equivalent amount of 
N-Succlnimidyl p-(iodoacetamido)benzoate. The solution is kept at about 30**C for about 1 hour and then the solvent 
is evaporated under reduced pressure. The protecting group MTR is removed from the peptide in the usual manner 
and the iodoacetylated peptide is dissolved in water or an organic water miscible solvent to a known concentration. 

^5 An appropriate amount of this solution is added to a solution of thiolated mAb BR96 in PBS to react with all thiol groups 
generated in the mAb. The solution is kept at about 4**C for about one hour and then chromatographed over a size 
exclusion column to eliminate low molecular weight compounds from the conjugate. Finally the conjugate solution is 
shaken with a small amount of Bio-Beads for a few hours, then filtered through a 0.22 micron filter. The concentration 
of mAb and DOX is detennined from their absorption at 280 and 495 nm, respectively and the MR of drug to mAb Is 

so calculated. 

Example 83 

[0206] A solution of Phe-(N£-MTR)Lys-PABC-DOX In an appropriate solvent is treated with an equivalent amount of 
55 N-Succinimidyl-3-(2-pyridynyldithio)-propionate (SPDP). The solution Is kept at about 30**C for about 1 hour and then 
the solvent is evaporated under reduced pressure. The protecting group MTR is removed from the peptide in the usual 
manner and the peptide is dissolved in water or an organic water miscible solvent to a known concentration. An ap- 
propriate amount of this solution is added to a solution of thiolated m/Vb BR96 in PBS to react with all thiol groups 
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generated in the mAb. The solution is kept at about 4^C for about one hour and then chronnatographed over a size 
exclusion column to eliminate low molecular weight compounds from the conjugate. Finally the conjugate solution is 
shaken with a small amount of Bio-Beads for a few hours, then filtered through a 0.22 micron filter. The concentration 
of mAb and DOX is detemiined from their absorption at 280 and 495 nm, respectively and the MR of drug to mAb is 
calculated. 



Claims 

1 . A compound of the formula (I): 



in which 

L is a ligand; 

A is an acyl unit; 

Y is an amino acid; 

Z is an amino acid; 

B is a setf-tmmolative spacer; 

D is a doig moiety having pendant to the backbone thereof a chemically reactive functional group, said func- 
tional group being selected from a primary or secondary amine, hydroxyl, sulfhydryl, carboxyl, aldehyde or a 
ketone; and 

m Is an integer of 1 , 2, 3, 4, 5, or 6. 

2. The compound of claim 1 wherein Y is alanine, valine, leucine, isoleucine, methionine, phenylalanine, tryptophan 
or proline. 

3. The compound of claim 1 wherein Z is lysine, lysine protected with acetyl or formyl, arginlne, arginine protected 
withtosyl or nitro groups, histidlne, ornithine, ornithine protected with acetyl orfomiyl, or citrulllne. 

4. The compound of claim 1 wherein Y-Z is phenylalanine-lysine, valine-citmlline, or valine-lysine. 

5. The compound of any of claims 1 through 4 wherein D is a cytotoxic drug. 

6. The compound of claim 5 wherein D is the amino containing cytotoxic moiety mitomycin C, mitomycin A, dauno- 
rubicln, doxorubicin, N-(5,5-diacetoxypentyl)doxorubicin, aminopterin, actinomycin, bleomycin, 9-amino camp- 
tothecin, N^-acetyl spemriidine, 1-(2-chloroethyl-1,2-dimethanesulfonyl hydrazine, tallysomycin, or derivatives 
thereof. 

7. The compound of claim 5 wherein D is the hydroxyl containing cytotoxic drug moiety etoposide, camptothecin, 
taxol, esperamicin, 1,8-dihydroxy-bicyclo[7.3.1]trideca-4-ene-2.6-diyne-13-one, anguidine. doxorubicin, morpho- 
line-doxorubk:in, N-(6-5-diacetoxypentyl) doxorubicin, vincristine, vinblastine or derivatives thereof. 

8. The compound of claim 5 wherein D is the sulfhydryl containing cytotoxic drug moiety esperamicin and 6-mercap- 
topurine, or derivatives thereof. 

9. The compound of any of claims 1 through 4 wherein D is the carboxyl containing drug moiety methotrexate, camp- 
tothecin (ring-opened fomi of the lactone), butyric acid, retinoic acid, or derivatives thereof. 

10. The compound of claim 5 wherein D is the aldehyde and ketone containing drug moiety whch is an anthracycline. 

11. The compound of any of claims 1 through 10 wherein L is an immunoglobulin, or an antigen binding fragment 
thereof. 
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12. The compound of claim 1 1 wherein L is BR96, BR64, L6, a relaxed BR96, a relaxed BR64, a relaxed L6, a chimeric 
BR96, a chimeric BR64, a chimeric L6, a relaxed chimeric BR96. a relaxed chimeric BR64, a relaxed chimeric L6, 
or an antigen binding fragment thereof. 

1 3. The compound of any of claims 1 through 1 0 wherein L is an epidennal growth factor, bombesin, transferrin, gastrin, 
gastrin-releasing peptide, platelet-derived growth factor, IL-2, IL-6, TGF-a, VGF, insulin or insulin-like growth factor 
I or II. 

14. The compound of any of claims 1 through 10 wherein L is a carbohydrate, lectin, or apoprotein of a low density 
lipoprotein. 

15. The compound of any of claims 1 through 14, wherein B is a compound having the formula 



wherein R' is C^-Cs-alkylene. 

17. The compound of claim 16 wherein B is derived from y-aminobutyric acid, a,a-dimethyl'Y-am[nobutyric acid, or p, 
p-dimethyl-7-aminobutyric acid. 

18. The compound of any of claims 1 through 14 wherein B is a compound having the formula 




16. The compound of any of claims 1 through 14 wherein B is a compound having the formula 



_HN— R'— CO— 




wherein R2 is H or C^-Cs alkyl. 



19. The compound of any of claims 1 through 14 wherein B is a compound having the formula 




20. The compound of any of claims 1 through 1 9 wherein A is a compound having the formula 
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wherein q is an integer fronn 1-10. 

21. The compound of any of claims 1 through 19 wherein A is 4-(N-succinimidomethyl)cyclohexane-1-cart)onyl, m- 
succinimidobenzoyl, 4-(p-succlnimidophenyl)butryl. 4-(2-acetamido)benzoyl. 3-thlO'propionyl, 4-{1 -thioethyl)-ben- 
zoyl, or 6-(3-thlopropionylamido)-hexanoyl. 

22. The compound of claim 1 which is BR96-succinlmidocaproyl-valine-lysine-p-aminobenzyl-carbamoyl-doxorubicin, 
BR96-succinlmldocaproyl-valine-citruinne-p-aminobenzyl-carbamoyldoxorubicin, BR96-succinimidocaproyl-phe- 
nylalanine-tysine p-aminobenzyl>carbamoyl-2'-taxol, BR96-succinimidocaproyl-phenylalanine-lysine-p-ami- 
nobenzyl-carbamoyl-Z-taxol, BR96-succinimidocaproyl-phenytalanine-lysine-p-aminobenzyi-carbamoyl-mitomy- 
cin C, BR96-succinimldocaproyl-phenylalanine-lysine-gamma-aminobutyric acid-mitomycin C, or BR96-succinim- 
idocaproyt-phenylalanine-iyslne-p-aminobenzyl-carbamoyl-doxorubicin. 

23. A phamnaceutical composition comprising at least one compound of any of claims 1 through 22 and a pharma- 
ceutically acceptable carrier, diluent or excipient. 

24. The use of at least one compound as defined in claim 1 to 22 for preparing a phamnaceutical composition for use 
in controlling the growth of undesirable cells said composition comprising at least one compound having a phar- 
maceutical ligand specific for the undesirable cell. 

25. The use of claim 24 wherein the undesirable cells are cancer cells. 

26. A method for preparing a compound as defined in any one of claims 1 to 22 wherein the ligand is attached to the 
peptide linker by reacting a,sulfhydryl group on the ligand with the acyl unit of said linker 

27. The method of cairn 26, wherein an antibody having a free reactive sulfhydryl group is treated with the appropriate 
amount of peptide-PABC-drug. 

28. The method for preparation of maleimidocaproyl-phenylalanyl-lysine-p-amlnobenzyl-carbamoyl-doxorublcin whteh 
comprises: 

(a) reacting N«-9-f luorenylmethoxycarbamoyl-lysine with p-anisyldiphenylmethyl chloride, to give N«-9-f luore- 
nylmethoxycarbamoyl-N^-p-methoxytrityl-lysine; 

(b) removing the protecting group from N«-9-fluorenyImethoxycarbamoyl-N«-p-methoxylrityl- lysine by treating 
with a base to give N^-p-methoxytrityl-lysine; 

(c) preparing 9-fluorenylmethoxycarbamoyl-phenylalanyl-N-hydroxysuccinimide by treating 9-fluorenylmeth- 
oxycarbamoyl-phenylalanine with N-hydroxysuccinimide in the presence of a condensing agent; 

(d) coupling N^-p-methoxytrityl-lysine and 9-fluorenylmethoxycarbamoyl-phenylalanyl-N-hydroxysuccinim)de 
to give 9-fluorenylmethoxycarbamoyl-phenylalanyl-N£-p-methoxytrltyMysine; 

(e) preparing 9-fluorenylmethoxycariDamoyl-phenylalanyl-NE-p-methoxytrityl-lysyl-p-aminobenzyl alcohol by 
treating 9-fluorenylmethoxycarbamoyl-phenylalanyl-Ne-p-methoxytrityl-lyslne with p-amlnobenzyl alcohol; 

(f) removing the protecting group from 9-fluorenylmethoxycarbamoyl-phenylalanyl-NE-p-methoxytrityl-lysyl-p- 
aminobenzyl alcohol by treating with a base to give phenylalanyl- Ne-p-methoxytrityl-lysyl-p-aminobenzyl al- 
cohol; 

(g) preparing maleimidocaproyl-phenylalanyl-Ne-p-methoxytrityl-lysyl-p-aminobenzyl alcohol by treating phe- 
nylalany-N^-p-methoxytrityl-lysyl-p-aminobenzyl alcohol with maleimidocaproyl-N-hydroxysuccinimide in the 
presence of a base; 

(h) treating maleimidocaproyl-phenylalanyl-N^-p-methoxytrityMysyl-p-aminobenzyl alcohol with excess bis-p- 
nltrophenyl carbonate to give maleimidocaproyl-phenylalanyl-NE-p-methoxytrityl-lysyl-p-aminobenzyl-p-nltro- 
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phenyl carbonate; 

(i) coupling nialeiniidocaproyl-phenylalanyI-N^-p-nriethoxytrityl-lysyl-p-aminobenzyl-p-nitrophenyl cartonate 
with doxorubicin to give maleirnldocaproylphenylalanyl-Ns-p-methoxytrityl-lysyl-p-aminobenzylcailDam 
doxorubicin: and 

Q) removing the lysine protecting group by treating with an acid In the presence of a cation scavenger to give 
nriafeinriidocaproyl-phenylalanyl-lysyl-p-aminobenzylcarfoanrioyl-doxorublcin*dlchloro acetic acid. 

29. The method of claim 26 wherein the deprotection of maleimldocaproyl-phenylalanine-N^-p-methoxytrltyl-lysyl-p- 
aminobenzyicarbamoyl-doxorubicin comprises treating with ten equivalents of dichloroacetic acid and 100 equiv- 
alents of anisole In methylene chloride for one to three hours, followed by precipitating the product, maleimldoc- 
aproyl-phenylalanine-iysyl-p-aminobenzylcarbamoyl-doxorublcln*dichloroacetlc acid with ethyl acetate. 

30. An intermediate selected from malelmldocaproyl-phenylalanyl-lysyl-p-amlnobenzylcarbamoyl-doxorubidn dichlo- 
roacetic acid; 

maleimidocaproyt-vallnyl-citrullyl-p-aminobenzylcarbamoyl-doxorubicin; 
maieimidocaproyl-phenylalanyMysyl-p-aminobenzylcarbamoyl-7-taxol-chloroacetic acid; 
maleimldocaproyl-phenylalanyl-lysyl-p-aminobenzylcarbamoyl-7-taxol-2'-ethyl carbonate-chloroacetic acid; 
malelmidocaproyl-phenylalanyl-lysyl-p-aminobenzylcarbamoyl-mitomycin C-chloroacetic acid; 
maleimidocaproyl-phenylalanyt-tysyl-y-aminobutyryl-mitomycin C-chloroacetic acid; 
phenylalanyl-N^-p-methoxytrityl-lysyl-p-aminobenzyl alcohol; 
maleimidocaproyi-phenylalanyl-N^p-methoxytrityl-lysyl-p-amlnobenzyl alcohol; 
maleimidocaproyl-phenylalanyl-N^-p-methoxytrltyl-lysyl-p-amlnobenzyl-p-nltrophenyl carbonate; 
maleimidocaproyl-pheny!alanyl-N^-p-methoxytrityMysyl-p-amrnobenzylcarbamoyl-doxorubicin; 
9-fluorenylmethoxycarbamoyl-phenylalanyl-N^-p-methoxytrityl-lysyl-p-aminobenzyl alcohol; 
valinyl*cltrullyl-p-aminobenzyl alcohol; 
maleimidocaproyt-vallnyl-cltrullyl-p-aminobenzyl alcohol; 
maleimidocaproyl-valinyl-cltrullyt-p-aminobenzyl-p-nitrophenyl carbonate; 

maleimidocaproyl-phenylalanyl-N^-p-methoxytrltyl-lysyl-p-aminobenzyIcarbamoyl-7-taxol-2'-p-methoxytrity^ 
ether; 

maleimidocaproyl-phenyla!anyl-N^p-methoxytrityl-lysyl-p-aminobenzylcarbamoyl-7-taxol-2*-ethyl carbonate; 
maleimidocaproyl-phenyialanyl-N^-p-methoxytrityl-lysyl-p-amlnobenzylcarbamoyl-mitomycin C; 
9-fluorenylmethoxycarbamoyl-phenylalanyl-N^-p-methoxytrltyl-lysyl-Y-aminobutyric acid; 
9-fluorenylmethoxycarbamoyl-phenylalanyl-N^p-methoxytrityl-lysyl-y-aminobutyryl-mitomycin C; 
phenylalanyl-N^p-methoxytrityl-lysyi-y-aminobutyryl-mitomycIn C and 
maleimidocaproyl-phenylalanyl-N^-p-methoxytrityl-lysyl-Y-amlnobutyryl-mltomycin C. 
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Patentansp ruche 

1 . Verbindung der Formel (I): 

5 



10 worin 

L ein Ligand ist; 
A eine Acyl-Gruppierung ist; 
Y eine Aminosaure ist; 
'5 z eine Aminosaure ist; 

B ein selbstspaltender Spacer ist; 

D eine Wirkstoffgruppe ist, an deren Ruckgrat eine chemisch-reaktive, funktionale Gruppe hangt, wobei die 
funktionale Gruppe ausgewahit ist unter einem primaren oder sekundaren Amin, Hydroxyl, Sulfhydryl, Car- 
boxyl, Aldehyd oder Keton; und m fur eine ganze Zaht 1 , 2, 3, 4, 5 oder 6 steht. 

20 

2. Verbindung nach Anspruch 1 , worin Y Alanin, Valln, Leucin, Isoleucln. Metliionin, Phenylalanin, Tryptophan oder 
Prolin ist. 

3. Verbindung nach Anspruch 1, worin Z Lysin, mit Acetyl oder Formyl geschutztes Lysin, Arginin, mit Tosyl oder 
25 Nitrogruppen geschutztes Arginin, Histidine, Ornithin, mit Acetyl oder Fonnyl geschutztes Ornlthin, oder Citrullin Ist. 

4. Verbindung nach Anspmch 1 , worin Y-Z Phenylalanin-Lysin, Valin-Citrullin oder Valin-Lysin ist. 

5. Verbindung nach einem der Anspriiche 1 bis 4, worin D ein zytotoxischer Wirkstoff ist 

30 

6. Verbindung nach Anspruch 5^ worin D fur eine der Amino enthaltenden zytotoxischen Gruppen Mitomycin C, Mi- 
tomycin A, Daunorublcin, Doxorubicin, N-(5,5-diacetoxypentyl)doxorubicin, Aminopterin, Actinomycin, Bleomycin, 
9-Aminocamptothecin, N^-AcetylspenTiidin, 1 -(2-Chlorethyl-1 ,2-dimethansulfonylhydrazin,Tallysomycin, oderDe- 
rivate davon steht. 

35 

7. Verbindung nach Anspruch 5, worin D fur eine der Hydroxyl enthaltenden zytotoxischen Wirkstoffgruppen Etoposid, 
Camptothecin, Taxol, Esperamicin, 1,8-Dihydroxy-bicyclo[7.3.1]trideca-4-en-2,6-diin-13-on, Anguidtn, Doxorubi- 
cin, Morpholin-Doxorubicin, N-(5,5-Diacetoxypentyl)doxorubicin, Vincristin, Vlnblastin, oder Derivate davon steht. 

40 B. Verbindung nach Anspruch 5, worin D fur eine der Suihydryl enthaltenden zytotoxischen Wirkstoffgruppen Espe- 
ramicin und 6-Mercaptopurin, oder Derivate davon steht. 

9. VertDindung nach einem der Anspruche 1 bis 4, worin D fiir eine der Carboxyl enthaltenden Wirkstoffgruppen 
Methotrexat, Camptothecin (mit geoffnetem Lacton-Ring), Buttersaure, Retinsaure, oder Derivate davon, steht. 

45 

10. Verbindung nach Anspruch 5, worin D fur eine Aldehyd und Keton enthaltende Wirkstoffgruppe steht, namlich ein 
Anthracyclin. 

11. Verbindung nach einem der Anspruche 1 bis 10, worin Lein Immunglobulin oder ein Antigen-bindendes Fragment 
so davon Ist. 

12. Verbindung nach Anspruch 11, worin L fur BR96, BR64, L6, einem relaxlerten BR96, einem relaxierten BR64, 
einem relaxierten L6, einem chimaren BR96, einem chimaren BR64, einem chimaren L6, einem relaxierten chi- 
maren BR96, einem relaxierten chimaren BR64, einem relaxierten chimaren L6, oder ein Antigen-bindendes Frag- 

55 ment davon steht. 

13. Verbindung nach einem der Anspruch 1 bis 1 0, worin L fiir einen epidemnalen Wachstumsfaktor, Bombesin, Trans- 
ferrin, Gastrin, Gastrin-freisetzendes Peptid, von Blutplattchen abgeleiteten Wachstumsfaktor, IL-2, IL-6, TGF-o, 
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VGF, Insulin Oder Insulinartigen Wachstumsfaktor I Oder 11 steht. 

14. Verblndung nach einem der Anspruche 1 bis 1 0, worin L ein Zuclcer, Lectin, Oder ein Apoprotein eines Lipoproteins 
mit geringer Dichte ist. 

5 

15. Verbindung nach eInem der Anspruche 1 bis 14, worin B eine Verbindung der Fonnel 
10 H 



15 




ist. 

20 16. Verbindung nach einem der Anspruche 1 bis 14, worin B eine Verbindung der Fomnei 

_HN— R'— CO— 

25 ist, worin R" Ci-Cg-Alkylen ist. 

17. Verbindung nach Anspruch 16, worin B abgeleitet ist von y-Aminobuttersaure, a,a-Dimethyl-Y-aminobuttersaure 
Oder p,p-Dimethyl-Y-arninobuttersaure. 

30 18. Verbindung nach einem der Anspruche 1 bis 14, worin B eine Verbindung der Formel 



35 




COOR^ 



ist, worin R^ fur H Oder C^-Cs-Alkyl steht. 

40 

19. Verbindung nach einem der Anspruche 1 bis 14, worin B eine Verbindung der Formel 



45 




ist. 

55 20. Verbindung nach einem der Anspriiche 1 bis 19, worin A eine Verbindung der Fomnel 
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~1^N— (CHjXjCO— 

ist, worin q eine ganze Zahl von 1 bis 1 0 ist 

21 . Verbindung nach einem der Anspruche 1 bis 1 9, worin A 4-(N-Succinimidomethyl)cyclohexan-1 -carbonyl, m-Suc- 
cinimidobenzoyl, 4-(p-Succinimidophenyl)butryl, 4-(2-Acetamido)benzoyI, 3-Thiopropionyl, 4-(1 -Thioethyl)ben- 
zoyl, Oder 6-(3-Thioproplonylamido)hexanoyl Ist. 

22. Verbindung nach Anspruch 1 , namltch BR96-Succinimidocaproyl-valin-fysin-p-aminobenzyl-carbamoyl-doxorubi- 
cin, BR96-Succinimidocaproyl-valin-cltrul(in-p-aminobenzyl-carbamoyl-doxorubicin, BR96-Sucx:inimidocaproy!- 
phenylalanlne-lysin-p-aminobenzyl-carbamoyl-2'-taxoL BR96-Succinimidocaproyl-phenylalanin-lysin-p-amino- 
benzyl-carbamoyl-7-taxol, BR96-Succinimidocaproyl-phenylalanin-lysin-p-aminobenzyl-carbannoy!-mltomycin C, 
BR96-Succininriidocaproyl-phenylalanin-lysin-gamnria-anfiinobuttersaure-nriltonrTycln C, Oder BR96-Succinimicioca- 
proyl-phenylalanin-lysin-p-aminobenzyl-carbamoyl-doxorubicln. 

23. Phamnazeutische Zusammensetzung, umfassend wenigstens eine Verbindung nach einem der Anspruche 1 bis 
22 und einen phannazeutlsch vertraglichen Trager, Diluent Oder Exzipient. 

24. Verwendung wenigstens einer Verbindung nach einem der Anspruche 1 bis 22, zur Herstellung einer phannazeu- 
tischen Zusammensetzung zur Verwendung bei der Wachstumskontrcile unerwiinschterZellen, wobel die Zusam- 
mensetzung wenigstens eine Verbindung mit einem fur die unenA/iinschten Zellen spezifischen, pharmazeutischen 
Liganden beinhattet. 

25. Verwendung nach Anspruch 24, wobel die unerwunschten Zellen Krebszellen sind. 

26. Verfahren zur Herstellung einer Verbindung nach einem der Anspruche 1 bis 22, worin der Ligand an den Peptid- 
Llnker gebunden wird, indem man eine Sulfhydrylgruppe auf dem Liganden mit der Acyl-Gruppierung des Linkers 
umsetzt. 

27. Verfahren nach Anspruch 26, wobel ein Antikorper mit freien, reaktiven Sulfhydrylgruppen mit der geelgneten 
Menge von Peptld-PABC-Wirkstoff umgesetzt wird. 

28. Verfahren zur Herstellung von Maleimidocaproyl-phenylalanyl-lysin-p-aminobenzyl-carbamoyl-doxorubicin, 
wobel man 

(a) N"-9-Fluorenylmethoxycarbamoyl-lysin mit p-Anisyldlphenytmethylchlorld unter Erhalt von N"-9-Fluore- 
nylmethoxycarbamoyl-N^-p-Methoxytrltyl-lysin umsetzt; 

(b) die Schutzgmppe aus N«-9-Fluorenylmethoxycarbamoyl-NE-p-methoxytrityl-lysin durch Behandlung mit 
einer Base unter Erhalt von N^-p-Methoxytrityl-lysin entfemt; 

(c) 9-FIuorenylmethoxycarbamoyl-phenylalanyl-N-hydroxysuccinimid durch Behandlung von 9-Fluorenylme- 
thoxycarbamoyl-phenylalanin mit N-Hydroxysuccinimid in Gegenwart eines Kondensatlonsmittels herstellt; 

(d) N^-p-Methoxytrityl-lysin und 9-Fluorenylmethoxycarbamoyl-phenylalanyl-N-hydroxysuccinlmld unter Er- 
halt von 9-Fluorenylmethoxycarbamoyl-phenylalanyl-N^-p-methoxytrityl-lysin koppelt; 

(e) 9-Fluorenylmethoxycarbamoyl-phenylalanyl-Ne-p-methoxytrityl-lysyl-p-aminobenzy!alkohol durch Be- 
handlung von Q-Fluorenylmethoxycarbamoyl-phenylaianyl-Ne-p-methoxytrityl-lysin mit p-Aminobenzylalkohol 
herstellt; 

(f) die Schutzgruppe aus 9-Fluorenylmethoxycarbamoyl-phenylalanyl-N^p-methoxytrityl-lysyl-p-aminoben- 
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zylalkohol durch Behandlung mit einer Base unter Ertialt von Phenylalanyl-N^-p-methoxytiityl-Jysyl-p-amino- 
benzylalkohol entfernt; 

(g) Malelmldocaproyl-phenylalanyl-N^-p-methoxytrityl-lysyl-p-aminobenzylalkohol durch Behandlung von 
Phenylalanyl-N^-p-methoxytrityl-tysyl'p-aminobenzylalkohol mit Maleinriidocaproyl-N-hydroxysuccinimid in 
Gegenwart einer Base hersteltt; 

(h) Malelmldocaproyl-phenylalanyl-N^-p-methoxytrityl-tysyl-p-aminobenzylalkohol mit einem Uberschuss Bis- 
p-Nttrophenylcarbonat unter Erhalt von l^aieimidocaproyl-phenylalanyl-N^-p-methoxytrityl-lysyl-p-aminoben- 
zyl-p-nitrophenylcarbonat behandelt; 

(I) Malelmidocaproyl-phenylalanyl-N^-p-methoxytrityl-iysyl-p-aminobenzyl-p-nitrophenylcarbonat mit Doxoru- 
bicin unter Erhalt von Maleimidocaproylphenylalanyl-Nfi-p-methoxytrltyl-lysyl-p-amlnobenzylcarbamoyl-dox- 
orubicin koppelt; und 

(j) die Lysin-Schutzgruppe durch Behandlung mit einer Saure in Gegenwart eines Kation-Fangers unter Erhalt 
von Maleimidocaproyl-phenylalanyl-lysyl-p-aminobenzylcarbamoyldoxorubicin-Dichloressigsaure entfernt. 

29. Verfahren nach Anspruch 26, worin die Entfemung der Schutzgruppe aus Maleimidocaproyl-phenylatanm>N^-p- 
methoxylrltyl-lysyl-p-aminobenzylcarbamoyl-doxorubicin beinhaitet, dass man mit 1 0 Aqulvalenten Dlchloresslg- 
saure und 100 Aqulvalenten Anisol in Methylenchlorid 1 bis 3 Stunden behandelt und anschtieBend das Produkt 
Maleimidocaproyl-phenylalanin-lysyi-p-amlnobenzylcarbamoyl-doxorubicin-Dichloressigsaure mit Ethyiacetat 
ausfallt. 

30. Zwischenprodukt, ausgewahit unter 

Maleimidocaproyl-phenylalanyl-lysyl-p-aminobenzylcarbamoyl-doxorubicin-Dichloressigsaure; 

Maleimidocaproyl-valinyl-citrullyl-p-aminobenzylcarbamoyl-doxorubicin; 

Maleimidocaproyl-phenylatanyl-lysyl-p-aminobenzylcarbamoyl-7-taxol-Chioressigsaure; 

MaIelmidocaproyl-phenylalanyl-lysyl-p-amlnobenzylcarbamoyl-7-taxol-2'-ethylcarbonat-Chloresslgsaure; 

Maleimidocaproyl-phenylalanyl'tysyl-p-aminobenzylcarbamoyl-mitomycin G-Chloressigsaure; 

Maleimidocaproyl-phenylalanyl-lysyl-®-aminobutyryl-mitomyctn C-Chloressigsaure; 

Phenylalanyl-N^-p-methoxytrityl-lysyl-p-aminobenzylalkohol; 

Maleimidocaproyl-phenylalanyl-N^p-methoxytrltyl-lysyl-p-aminobenzylalkohoi; 

Maleimldocaproyl-phenylalanyl-N^-p-methoxytrityl-iysyl-p-aminobenzyl-p-nitrophenytcarbonat; 

9-Fluorenylmethoxycarbamoyl-phenylalanyl-N^-methoxytrity(-fysyl-p-aminobenzylalkohol-doxorubicin; 

9-Fluoreny!methoxycarbamoyl-phenylalanyl-N£-p-methoxytrityl-lysyl-p-aminobenzylalkohol; 

Valinyl-citrullyl-p-aminobenzylalkohol; 

Maleimidocaproyl-vatinyl-citrullyt-p-aminobenzylalkohol; 

Maleimidocaproyl-valinyl-citrullyl-p-aminobenzyl-p-nitrophenylcarbonat; 

Malelmidocaproyl-phenyIalanyl-N^-p-methoxytrityl-lysyl-p-aminobenzylcarbamoyl-7-taxol-2'-p-methoxytrity- 
lether; 

Maleimldocaproyl-phenylaIanyl-N^p-methoxytrityl-lysyl-p-aminobenzylcarbamoyl-7-taxol-2'-ethylca^ 
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Maleimidocaproyl-phenylalanyl4yi^p-methoxytrityI-lysy4)-aml C; 
9-FluorenyImethoxycarbamoyl-phenylalanyl-N£i)-methoxyti%l-lysyl-y-am 
9-Fluorenylmethoxycart>amoyl-phenylalanyl-Ne-p-methoxytrityl-lysyl-Y-amlnob C; 
Phenylalanyl-N^-p-methoxytrityl-lysyl-y-aminobutyryl-mitomycin C; und 
Maleimidocaproyl-phenylalanyl-N^p-methoxytrityl-lysyhy-aminobuty^^ C; 



Revendications 

1 . Compos6 de la formule (I): 



L-H— A-Y^,— Zn,— B— 3 D 

oD 

L est un ligand; 

A est une unite acyle; 

Y est un acide amine; 

Z est un acide amine; 

B est un espaceur auto- immo late ur; 

D est une fraction de medicament ayant, pendant a son epine dorsale, un groupe fonctionnel chimiquement 
reactif , ledit groupe fonctionnel §tant s§lectionne parmi une amine primaire ou secondaire, un hydroxyle, un 
sulfhydryle, un carboxyle, un aldehyde ou une cetone; et 
m est un entier de 1 , 2, 3, 4, 5, ou 6. 

2. Compost de la revendication 1 ou Y est alanine, valine, leucine, Isoleucine, methionine, phenylalanine, trypto- 
phane ou proline. 

3. Compose de la revendication 1 oO Z est lysine, lysine protegee par acetyle ou fomriyle, arginine. arginlne protegee 
par des groupes tosyle ou nitro, histidine. ornithine, ornithine protegee par acetyle ou fomiyle, ou citmlline. 

4. Compose de la revendication 1 ou Y-Z est phenylalanine-lysine, valine-citrulline, ou valine-lysine. 

5. Compose selon I'une quelconque des revendications 1 & 4 oO D est un medicament cytotoxique. 

6. Compose de la revendication 5 ou D est la fraction cytotoxique contenant un amino mitomycine C, mitomycine A, 
daunorubicine. doxorubiclne, N-(5,5-diacetoxypentyl)doxorubicine, aminopterine, actinomycine, bleomycinei 
9-amino camptothecine, N8-ac6tyl spemnidine, 1-(2-chloroethyl-1,2-dimethanesulfonyl hydrazine, tally-somycine! 
ou ieurs derives. 

7. Compose de la revendication 5 ou D est la fraction de medicament cytotoxique contenant un hydroxyle etoposide, 
camptothecine, taxol, esperamicine, 1,8-dihydroxy-bicyclo[7.3.1]trldeca-4-ene-2,6-diyne-13-one, anguidine, 
doxorubiclne, morpholine-doxorubicine, N-(5.5-dlac6toxypentyl)doxorublclne, vincristine, vinblastine ou Ieurs de- 
rives. 

8. Compose de la revendication 5 ou D est la fraction de medicament cytotoxique contenant du sulfhydryle espera- 
micine et 6-mercaptopurine, ou Ieurs derives. 

9. Compose selon I'une quelconque des revendications 1 a 4 ou D est la fraction de medicament contenant un 
carboxyle methotrexate, camptothecine (fonme k cycle ouvert de la lactone), acide butyrique. acide retinoique, ou 
ieurs derives. 
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10. Composd de la revendication 5 ou D est la fraction de medicament contenant un aldehyde et une cStone qui est 

I'anthracydine. 

11. Compost salon Tune quelconque des revendications 1 ^ 10 ou L est une immunoglobuline, ou son fragment de 
liaison d'antig^ne. 

12. Compos6 de ia revendication 11 ou L est BR96, BR64, L6, BR96 rel§ch6, BR64 reiach6, L6 reiach6, BR96 chi- 
m^rique, BR64 chim^rique, L6 chim^rlque, BR96 chim^rique reldch^, BR64 chlm6rique relach6, L6 chim^rique 
relach6, ou un fragment de liaison de I'antigene. 

13. Compose selon I'une quelconque des revendications 1 & 10 ou L est un facteurde crolssance 6pidermlque, la 
bombasine, la transferrine, ia gastrine, un peptide llb§rant la gastrine, un facteur de croissance d6riv6 des pla- 
quettes, iL-2, IL-6, TGF-a, VGF, I'insuline ou le facteur de crolssance I ou II ressemblant k rinsuline. 

14. Compose selon Tune quelconque des revendications 1 ^ 10 ou L est un carbohydrate, une lectine, ou une apo- 
proteine d'une lipoproteine de faible densitd. 

15. Compose selon Tune quelconque des revendications 1 ^ 14, oD B est un compose ayant pour fomnule 



16. Compose selon Tune quelconque des revendications 1 ^ 14 oil B est un compose ayant pour fomnule 



ou R' est alkyiene C^-Cs. 

17. Compose de la revendication 16 ou B est derive de I'acide y-aminobutyrique, de I'acide a,a-dimethyl-7^aminobu- 
tyrique, ou de I'acide p.p-dimethyl-y-aminobutyrique. 

18. Compose selon Tune quelconque des revendications 1 ^ 14 oCi B est un compose ayant la fonnule 




_HN— R'— CO— 




oD R2 est H ou alkyle C^-Cg. 



19. Compose de Tune des revendications 1 ^ 14 oCi B est un compose ayant pour fonnule 
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20. Compose de I'une des revendicatlons 1 ^ 19 oCi A est un compose ayant pour formule 




oD q est un entier de 1-10. 



21. Compose de Tune quelconque des revendicatlons 1 a 19 ou A est 4-(N-succinimldomethyl)cyclohexane-1-carbo- 
nyle, m-succlnlmldobenzoyle, 4-(p-succlnimldophe-nyl)butryle, 4-(2-ac6tamido)benzoyle, 3-thlo-propionyle, 
4-{1 -th!oethyl)-benzoyle, ou 6-(3-thiopropionylamldo)-hexanoyle. 

22. Compose de la revendlcation 1 qui est BR96-succjnimldocaproyl-va|jne-lyslne-p-amlnobenzylK:arbamoyl-doxoru- 
blcine, BR96-succinlmidocaproyl-valine-cltrulllne-p-amlnobenzyl-carbamoyl-doxorublcine, BR96-succinimldo-ca- 
proyI-phenylalanlne-lysine-p-amlnobenzyl-carbamoyl-2'-taxol, BR96-sucx:lnimidocaproyl-phenylalanlne-lysine-p- 
amlnobenzyl-carbamoyl-7-taxot. BR96-succlnlmldocaproyl-ph§nylalanlne-lyslne-p-aminobenzyl-carbamoyl-mlto- 
mycine C, BR96-succlnimldocaproyl-phenylalanlne-lysine-aclde gamma aminobutyrlque-mltomycine C, ou 
BR96-succlnl-mldocaproyl-phenyla!anlne-lyslne-p-aminobenzyl-carbamoyl-doxorublcine 

23. Composition phamiaceutique comprenant au molns un compost de I'une des revendicatlons 1 a 22 et un support 
phannaceutiquement acceptable, diluant ou exclplent. 

24. Utilisation d'au molns un compose tel que defini a la revendlcation 1 a 22 pour la preparation d'une composition 
pharmaceutique pour une utilisation dans le controle de la croissance de cellules non souhaltables. ladite com- 
position comprenant au moins un compose ayant un llgand pharmaceutique specifique de la cellule non souhal- 
table. 

25. Utilisation de la revendlcation 24 oCi les cellules non souhaltables sent des cellules de cancer. 

26. M6thode de preparation d'un compose tel que d6finl dans I'une des revendicatlons 1 a 22 ou le ligand est attache 
au linker peptidique par reaction d'un groupe sulfhydryle sur le ligand avec I'unite d'acyle dudit linker. 

27. M§thode de la revendlcation 26, ou un anticorps ayant un groupe sulfhydryle reactif llbre est traite avec la quantite 
appropriee de peptide-PABC-medlcament. 

28. Methode de preparation de mal6imido-caproylph6nylalanyl-lyslne-p-aminobenzyl-carbamoyl-doxorublclne qui 
comprend: 

(a) la reaction de Na-9-fluoreny!methoxycarbamoyl-lysine avec du chlorure de p-anlsyldiphenylmethyle, pour 
donner la N"-9-fluorenylmethoxycarbamoyl-N^-p-methoxytrltyl-lysine 

(b) I'enlevement du groupe protecteur de la N«-9-fluorenylmethoxycarbamoyl-N£-p-m6thoxytrityl-lysine par 
traltemenl avec une base pour donner la N^-p-methoxytrityl-lysine; 

(c) la preparation d'un 9-fluor6nylnri6thoxycarbamoyl-ph6nylalanyl-N-hydroxysucdn^ par traitement de la 9-fluo- 
r6nylm6thoxycarbamoyl-ph6nylalanine avec du N-hydroxysuccinimide en presence d'un agent de condensation; 
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(d) le couplage de la N^-p-m6thoxytrityl-lysine et du 9-fluor6nylm6thoxycarbamoyl-ph6nylalanyl-N-hydroxy- 
succlnimide pour donner de la 9-fluor6nylm6thoxycarbamoyl-ph6nylalanyl-N^-p-m6thoxytrityl-lysine; 

(e) la preparation de I'alcool 9-fluor6nyl-m6thoxycarbamoyl-ph6nylalanyl-Ne-p-rri6thoxytrityl-lysyl-p-arriino- 
benzytique partraitementde la 9-fluor6nyl-m6thoxycarbamoyl-ph6nylaianyl-N^-p-m6thoxytrityMysine avec de 
rafcool p-amlnobenzylique; 

(f) renlevement du groupe protecteur de I'alcool 9-fluorenylm6thoxycarbamoyl-ph6nylalanyl-N£-p-methoxytrl- 
tyl-lysyl-p-aminobenzylique par traitement avec une base pour donner I'alcool ph6nylalanyl-Ne-p-m6thoxytrltyl- 
lysyl-p-amlnobenzyllque 

(g) la preparation d'aicool mateimidocaproyl-ph6nylalany{-N^-p-mdthoxytrityl-lysyl-p-amlnobenzytique par trai- 
tennent de ralcool ph6nylalanyl-N8-p-m6thoxytrityl-lysyl-p-aminobenzyllque avec du nnal§Tmido-caproyl-N-hy- 
droxysuccinlnnide en presence d'une base; 

(h) le traitement de I'alcool mal6imidocaproyI-ph6nylalanyl-Ne-p-nn6thoxytrityl-lysyl-p-aminobenzylique avec 
du bls-p-nitroph6nyl carbonate en excfes pour donner du carbonate de mal6ymidocaproyl-ph§nylalanyl-N^-p- 
m6thoxytrityl-lysyl-p-aminobenzyl-p-nitroph6nyle; 

(i) le couplage du carbonate de mal6imidocaproyl-phenylalanyl-N^p-m§thoxytrityl-lysyl-p-aminobenzyl-p-ni- 
troph§nyle avec de la doxorubicine pour donner la ma!eimidocaproylph6nyIalanyl-Ns-p-m§thoxytrityl-lysyl-p- 
aminobenzylcarbamoyl-doxorubiclne; et 

(j) {'enlevement du groupe protecteur de lysine par traitement avec un acide en presence d'un epurateur de 
cations pour donner mal6imidocaproyl-ph6nylaianyl-lysyl-p-aminobenzylcarbamoyl-doxorubicine. acide di- 
chloro ac6tlque. 

M6thode de la revendlcation 26 ou la suppression de la protection de mal6Vmldocaproyl-ph6nylalanile-N2-p-m6- 
thoxytrityl-lysyl-p-aminobenzylcarbamoyl-doxorubicinecomprendle traitement avec dix equivalents d'acldedichlo- 
roacetique et 100 equivalents d'anisote dans le chlorure de methylene pendant une a trois heures, avec ensulte 
pr^lpitatlon du produit, mal6imldocaproyl-phenylalanine-tysyl-p-aminobenzyicarbamoyl-doxorublcine. acide di- 
chloro ac^tlque avec de i'ac6tate d'6thyle. 

Interni^diaire s6lectionn§ parmi acide mal6Tmidocaproylphdnylalanyl-lysyl-p-aminobenzylcar-bamoyl-doxorublci- 
ne. acide dichloro acetique; 

mal6imjdocaproyl-valinyl-citrullyl-p-aminobenzylcar-bamoyl-doxorubicine; 
mal6imidocaproyl-ph6nylalanyl-lysyl-p-aminobenzyl-carbamoyl-7-taxol. acide chloroacetlque; 
mal6imjdocaproyl-ph6nylalanyl-lysyl-p-amlnobenzyl-carbamoyl-7-taxol-2'-6thyl carbonate, acide chloroacetl- 
que; 

mateimidocaproyl-phenylalanyl-lysyl-p-aminobenzylcarbamoyl-mitomycine C.acide chloroac6tique; 

maleimidocapropyl-phenylalanyl-lysyl-Y-aminobutyryl-mitomycine C. acide chloroac§tlque; 

alcool phenylalanyl-N^-p-methoxytrityl-lysyl-p-amino-benzylique; 

alcool mal6rmldocapropyl-ph6nylalanyl-N£-p-m6thoxy-trityl-lysyl-p-aminobenzylique; 

carbonate de maleimidocaproyl-phenylalanyl-N^-p-methoxytrityl-lysyl-p-aminobenzyl-p-nitrophenyle; 

maleimidocaproyl-phenylaianyl-NE-p-methoxytrityl-lysyl-p-aminobenzylcarbamoyl-doxorubicine; 

alcool 9-fluorenylm§thoxycarbamoyl-phenylalanyl-Ne-p-methoxytrityMysyl-p-aminobenzylique; 

alcool valinyl-citrulyt-p-aminobenzylique; 

alcool mal6imidocaproyl-valinyl-cltrullyl-p-aminobenzylique; 

carbonate de mal6imidocaproyl-valinyl-citrullyl-p-aminobenzyl-p-nitroph6nyle; 

mal6imidocaproyl-phenylaIanyl-Ne-p-methoxytrityl-lysyl-p-aminobenzylcarbamoyl-7-taxol^^^ 

ether; 

mal6imidocaproyl-phenylalanyl-Ne-p-methoxytrltyl-lysyl-p-aminobenzylcarbamoyl-7-taxol-2'-ethyl carbonate; 
maleTmidocaproyl-phenylalanyt-N^-p-methoxytrityl-lysyl-p-aminobenzylcarbamoyl-mitomycine C; 
acide 9-fluorenylmethoxycarbamoyl-phenylalanyl-N^-p-methoxytrityl-lysyl-y-aminobutyrique; 
9-fluor6nylm6thoxycarbamoyl-ph6nylalanyl-N£-p-m6thoxytrityl-lysyl-Y-amlnobutyryl-mitomyclne C; 
ph6nylalanyl-N£-p-m6thoxytrityl-lysyi-7^aminobutyryl-mltomyclne C et 
mal6imidocaproyl-phenylalanyl-Ne-p-methoxytrityl-lysyl-y-aminobutyryl-mitomycine C. 
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